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PREFACE. 


In  drawing  up  this  Manual  of  Botany,  the  object  has  been 
to  give  a  comprehensive,  and,  at  the  same  time,  a  condensed 
view  of  all  departments  of  the  science,  including  the  micro- 
scopical stmctare  of  plants  and  their  morphology,  the  functions 
of  theb  various  organs,  their  classification  and  distribution 
over  the  globe,  and  their  condition  at  various  geological 
epochs.  Care  has  been  taken  to  notice  the  plants  used  for 
commercial  or  econon^ical  purposes,  and  particularly  those 
having  medicinal  properties.  The  principles  of  adaptation 
and  order  which  prevail  in  the  vegetable  kingdom  have  been 
prominently  brought  into  view,  with  their  bearings  on  sym- 
metry and  arrangement 

The  physiology  of  plants  has  been  considered  in  connec- 
tion with  the  anatomical  structure  of  theb  different  organs, 
and  the  recent  views  in  regard  to  the  embryogenic  process 
in  flowering  and  flowerless  plants  have  been  brought  under 
notice.*  In  the  department  of  classification,  the  system  of  De 
Candolle  has  been  more  or  less  completely  followed,  and  the 

*  In  the  Anthor'a  "  CIub  Book  of  Botany,"  the  pbysiolo^ckl  department  of 
Botan;  is  rery  folly  considered. 
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characters  of  the  natural  orders  have  been  briefly  given, 
has  been  shown  that  the  great  object  of  classification  is  to 
arrange  plants  according  to  their  affinities  in  all  important 
particulars,  and  thus  to  trace,  what  may  be  considered  to  be, 
the  plan  of  the  Almighty  and  all-wise  Creator.  At  the  same  H 
time,  in  all  systems  it  is  necessary  to  have  artificial  means  tn 
aid  in  the  study  of  genera  and  species.  Such  means,  like 
an  index,  must  be  easily  applied  so  as  to  assist  the  beginner 
in  his  studies.  It  is  only  the  Botanist,  who  has  an  extended 
knowledge  of  the  vegetation  of  the  globe,  who  has  examined 
the  effects  produced  on  vegetation  by  climate  and  other  cir- 
cumstances of  existence,  and  wlio  has  studied  aberrant  forms 
in  connection  with  natural  orders,  that  can  take  a  correct 
view  of  the  (illiaucea  of  planta.  m 

I'he  divisiuus  of  geographical  and  palseontological  Botany  m 
are  still  in  an  imperfect  state,  and  are  undergoing  constant 
changes  from  the  discoveries  of  naturalista  in  various  parts  of  ■ 
the  world.     All  that  has  been  attempted  in  this  volume  is 
to  give  a  very  general  outline  of  these  subjects,  and  to  call  the 
attention   of  the  student   to  the   points  which  still  require 
elucidation.     In  the  Apj>endix  will  be  found  a  description  of] 
the  microscope,  of  its  use  as  an  instrument  of  research  ia 
liistologicol  Botany,  and  of  the  mode  of  making  vegetable  j 
preparations.      There  are  also  added   directions  as  to  tbej 
collocting  of  plants  and  the  formation  of  an  herbarium,  with 
hints  as  to  alpine  travelling,  and  as  to  tlie  examination  of  a 

iVry  in  a  botanical  point  of  view.     A  full  glossary  of  the 
botanical  terms  is  likewise  given.  I 

ffif  study  of  Botany  is  well  fitted  to  cu,ll  th<  observant 
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focolties  into  actiTe  exercise.  It  teaches  the  stndent  to 
mark  the  differences  and  resemblances  between  objects,  and 
leads  to  habits  of  correct  observation  and  diagnosis.  In 
the  present  day  there  is  a  growing  feeling  of  its  import- 
ance in  mental  coltore,  and  a  tendency  to  include  it  as  an 
optional  class  in  the  curriculum  of  Arts,  as  well  as  in  that  of 
Medicine.  It  is  now  also  taking  a  place  in  our  school-books, 
and  thus  becoming  part  of  the  education  of  the  young.  It 
is  a  science  fitted  for  all  ages,  for  all  ranks,  and  for  all 
seasons.  "  In  youth  when  the  affections  are  warm  and  the 
imagination  vivid ;  in  more  advanced  life  when  sober  judgment 
assumes  the  reins ;  in  the  sunshine  of  fortune,  and  the  obscu- 
rity of  poverty,  it  can  be  equally  enjoyed.  The  opening 
buds  of  spring ;  the  warm  luxuriant  blossoms  of  summer ; 
the  yellow  bower  of  autumn ;  and  the  leafless  desolate  groves 
of  winter,  equally  afford  a  supply  of  mental  amusement  and 
gratification  to  the  Botanist."  It  is  hoped  that  the  present 
Manual  may  ud  in  the  promotion  of  a  science,  the  study  of 
which  is  so  well  calculated  to  contribute  to  the  enjoyment 
and  well-being  of  mankind.  The  examination  of  the  plants 
which  clothe  the  surface  of  the  globe,  of  the  lilies  of  the  field, 
and  of  the  meanest  moss  or  lichen  in  our  path,  is  well  fitted 
to  call  forth  exalted  views  of  the  eternal  power  and  Godhead 
of  Him  who  hath  made  all  these  for  His  own  glory,  and 
whose  providential  care  extends  to  the  clothing  of  the  grass 
of  the  field,  which  to-day  is,  and  to-morrow  is  cast  into  the 
oven. 
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It  has  too  often  been  supposed  that  the  principal  object  of  Botany 
is  to  give  names  to  the  vegetable  prodnctionsof  the  globe,  and  to 
arrange  them  in  snch  a  way  that  these  names  may  be  easily  found 
oat.  This  is  a  most  erroneons  view  of  the  science,  and  one  which 
was  perhaps  fostered  by  some  of  the  advocates  of  the  Linnean 
system.  The  number  of  species  collected  by  a  botanist  is  not  con- 
sidered now-a-days  as  a  measure  of  his  acquirements,  and  names 
and  classifications  are  only  the  mechanism  by  means  of  which  the 
true  principles  of  the  science  are  elicited.  The  views  in  regard  to 
a  natural  system  proposed  by  Ray  and  Jnssieu  did  much  to  emanci- 
pate Botany  from  the  trammels  of  artificial  methods,  and  to  place 
it  in  its  proper  rank  as  a  science.  Their  labours  have  been  ably 
carried  out  by  De  Candolle,  Brown,  Endlicher,  Lindley,  Hooker, 
Amott,  Bentham,  and  others.  The  relative  importance  of  the  diffe- 
rentoi^ans  of  plants,  their  structure,  development  and  metamorphoses, 
are  now  studied  upon  philosophical  principles.  The  researches  of 
Gandichand,  Mirbel,  and  Trecnl,  as  to  the  structure  and  formation 
of  wood ;  the  observations  of  Schleiden  and  Mohl  on  cell  develop- 
ment; the  investigations  of  Brown,  Schleiden,  Fritzsche,  Amici, 
Hofineister,  Tnlasne,  and  others,  into  the  functions  of  the  pollen, 
the  development  of  the  ovule,  and  the  formation  of  the  embryo ; 
the  experiments  of  Schultz,  Decaisne,  and  Thuret,  on  the  move- 
ments observed  in  the  cells,  vessels,  and  spores  of  plants,  and 
various  other  physiological  inquiries,  have  promoted  much  our 
knowledge  of  the  alliances  and  afGnities  of  plants.  Thus  the 
labours  of  vegetable  anatomists  and  physiolo^sts  all  tend  to  g^ve 
correct  views  of  the  relation  which  plants  bear  to  each  other,  of 
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the  laws  which  regulate  their  development,  and  of  tbe  great 
on  which  they  were  formed  hy  the  Creator. 

There  is  a  tendency,  however,  to  speak  of  the  lawK  of  nature  as 
if  they  were  in  themselves  executive,  and  this  has  led  to  erroneouB 
views  of  the  system  of  tbe  universe.  Many  attempt  to  shut  om  Ood 
from  His  works  hy  this  meitiia.  The  Creator  is  regarded  as  looking 
at  the  development  of  His  plan,  and  watching  its  progress,  hut  not  i 
requiring  to  exercise  constant  and  unwearied  superintendence 
the  miuntest  event  Nay,  even  when  He  createx  animals  with 
certain  instincts,  and  plantti  with  certain  functions.  He  is  repre- 
eented  like  an  imperfect  workman  taking  a  lesson  from  the  operations 
of  the  beings  which  He  has  made,  and  which,  by  their  own  efforts 
of  selection,  or  by  their  own  struggles  fur  existence,  complete  what 
the  Creator  had  set  on  foot.  A  certain  mechanism  is  set  a-going 
in  some  nnknown  way,  and  it  continues  to  work  according  to 
tlefinite  laws.  But  what  are  laws,  unless  there  is  some  one  to  carry 
them  out.  The  great  Author  of  these  laws  most  he  always  working 
in  them  and  by  them,  and  upholding  them  in  their  integrity  and 
efficiency.  No  doubt  the  Creator  is  a  God  of  order  and  method, 
and  the  operations  of  His  wisdom  and  power  are  displayed  in  what 
we  call  laws.  The  execution  of  these  laws,  however,  is  jnst  as 
wonderful  and  miraculous  as  is  a  fiat  of  creation,  and  requires 
equally  tbe  exercise  of  Almighty  power.  The  uniformity  of  nature 
depends  on  the  wisdom  that  made  the.'%  laws  and  adapted  them  to  all 
the  varying  conditions  of  the  universe.  In  tbe  course  of  Providenra, 
however,  there  are  every  now  and  then  marked  events  which 
seem  tu  be  at  variance  with  this  tiniformily,  as  when  a  deluge 
overwhelms  mankind,  or  when  a  sudden  convulsion  destroys  th« 
cities  of  the  plain.  Such  events  show  that  all  things  do  not  continue 
as  tliey  were  fmm  the  beginning  of  the  creation.  Thoee  who  look 
fur  a  progressive  development  and  a  gradual  and  eternal  advance 
towards  perfection  in  the  living  beings  which  cover  the  earth,  without 
further  creative  flats  or  movements  per  taltum,  forget,  in  their 
>Iatiuiis,  that  a  time  is  coming  when,  as  the  Apostle  says,  "  the 
and  the  work*  that  are  therein  shall  be  burned  np,"  and 
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then  shall  there  be  ushered  in  "  a  new  earth,"  wherein  righteouBness 
shall  dwell  We  cannot  bat  honour  the  man,  who,  by  his 
genins  and  talent,  has  been  enabled  to  develop  one  of  the  great 
laws  of  nature,  and  who  feels  and  acknowledges  that  he  has  been 
the  humble  iastniment  to  lift  the  veil  to  a  certain  extent  which 
conceals  the  workings  of  the  Aluighty ;  but  we  have  no  (sympathy 
with  that  discoverer  in  science,  who,  puffed  up  with  intellectnal 
superiority,  puts  the  laws  which  he  has  elucidated  in  the  place  of 
the  Creator,  whose  personality  and  ever-working  omnipresence  he 
ignores. 

In  studying,  therefore,  the  laws  which  are  exhibited  in  the  eco- 
nomy of  living  beings,  let  tis  never  in  the  pride  of  science  and 
philosophy  forget  Him,  who  not  only  created  all  things  but  up- 
holds all  things,  and  by  whom  all  things  consist.  While  we 
apply  ourselves  with  the  earnestness  of  zealous  students  to  ex- 
amine those  wondions  works  which  are  sought  out  of  all  that  have 
pleasnre  therein,  let  ns  take  every  thing  in  connection  with  that 
Word  which  is  the  sole  record  of  Truth,  and  which,  as  coming  from 
the  God  of  nature,  must  be  in  perfect  harmony  with  the  laws  of 
nature. 

The  Botanikt,  in  accomplishing  the  ends  he  has  in  view,  takes 
an  enlarged  and  comprehensive  view  of  the  vegetation  with  which 
the  earth  is  clothed.  He  considers  the  varied  aspects  under  which 
plants  appear  in  the  different  quarters  of  the  globe,  from  the  Jjicben 
on  the  Alpine  summits,  or  on  the  Coral  reef,  to  the  majestic  Palms, 
the  Bananas  and  Baobabs  of  tropical  dimes — from  the  minute 
aquaUcs  of  our  northern  pools  to  the  gigantic  Victoria  of  the  South 
American  waters — from  the  parasitic  fungus,  only  visible  by  the 
aid  of  the  microscope,  to  the  enormous  parasite  discovered  by 
Raffles  in  the  Indian  Archipelago. 

It  is  interesting  to  trace  the  relation  which  all  these  plants  bear 
to  each  other,  and  the  mode  in  which  they  are  adapted  to  different 
climates  and  situations.  The  lichens  are  propagated  by  spores  or 
germs  so  minute  as  to  appear  like  thin  dust,  and  so  easily  carried 
by  the  wind  that  we  can  scarcely  conceive  any  place  whicli  llve^ 
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eaanot  reach.  They  are  the  first  occupants  of  the  sterile  rxx:k  and 
tiw  coral-£>rmed  ialand — being  fitted  to  derive  the  greater  part  of 
their  noorishment  from  the  atmosphere  and  the  moisture  sospended 
in  it.  Bj  degrees  thej  act  on  the  rocks  to  which  they  are  attached, 
and  canae  their  disintegration.  By  their  decay  a  portion  of  vege- 
table mould  is  formed,  and  in  progress  of  time  a  sufficient  qoantity 
of  soil  is  produced  to  serve  for  the  germination  of  the  seeds  o 
higher  plants.  In  this  way  the  coral  island  is,  in  the  coarse  of 
yean^  covered  with  a  forest  of  cooo-nut  tree&  Thus  it  is  that  the 
most  despised  weeds  lay  the  foundation  for  the  denizens  of  the 
wood ;  and  thns,  in  the  progress  of  time,  the  sterile  rock  presen 
all  the  varieties  of  meadow,  thicket,  and  forest. 

The  Creator  has  distributed  his  floral  gifts  over  every  part  of  the 
globe,  from  the  poles  to  the  equator.  Every  climate  has  its 
peculiar  vegetation,  and  the  surface  of  the  earth  may  be  divided 
into  regions  characterized  by  certain  predominating  tribes  of  plants. 
The  same  thing  takes  place  on  the  lofty  mountains  of  warm 
climates,  which  may  be  said  to  present  an  epitome  of  the  horizontal 
distribution  of  planta.  Agun,  if  we  descend  into  the  bowels  of  the 
earth,  we  find  there  traces  of  vegetation — a  vegetation,  however, 
which  flourished  at  distant  epochs  of  the  earth's  history,  and  the 
traoes  of  which  are  seen  in  the  coal,  and  in  the  fossil  plants  which 
are  met  with  in  different  strata.  By  the  labours  of  Brongniart' 
wptcially,  these  ibanl  remains  have  been  rendered  available  fur  the 
purposes  of  sdenee.  Many  points  have  been  determined  relative 
to  tbsir  stmcture,  as  well  as  iu  regard  to  the  climate  and  soil  in 
which  they  grew,  and  much  aid  has  been  afibrded  to  the  Geologist 
in  his  investigations. 

The  Ixiarings  which  Botany  has  on  Zoology  are  seen  when  we 

consider  the  lowest  tribe  of  plants,  such  as  Dia'omaceK.     These 

bear  a  striking  resemblanoe  to  the  lowest  animals,  and  have  bven 

f((mnu4  BS  such  by  Ehreuberg  and  others.     The  observatiuns  of 

'n  Conjugation  have  confixmod  the  view  of  the  vegetabl 

oany  of  these  bodies.     There  appear,  however,  to 

ctious  which  occupy  m  sort  of  intermediate  territory 
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between  the  animal  and  vegetable  kingdom,  and  for  the  lime  being 
the  Botanist  and  Zoolopst  most  consent  to  join  oconpanoy. 

The  application  of  botanical  science  to  Agriculture  and  Horti- 
coltore  has  of  late  attracted  much  attention,  and  the  chemistry  of 
plants  has  been  carefully  examined  by  Liebig,  Miilder,  and  Johnston. 
The  consideration  of  the  phenomena  connected  with  germination, 
and  the  nutrition  of  plants,  has  led  to  important  conclusions,  as  to 
towing,  draining,  ploughing,  the  rotation  of  crops,  and  the  use  of 
manures. 

The  relation  which  Botany  bears  to  Medicine  has  often  been 
misnnderstood.  The  medical  student  is  apt  to  suppose  that  all  he  is 
to  acquire  by  his  botanical  pursuits,  is  a  knowledge  of  the  names  and 
oiders  of  medicinal  plants.  The  object  of  the  connection  between 
scientific  and  mere  professional  studies  is  here  lost  sight  oi.  It 
ought  ever  to  be  borne  in  mind  by  the  medical  man,  that  the  use 
of  the  collateral  sciences,  as  they  are  termed,  is  not  only  to  give 
him  a  great  amonnt  of  general  information,  which  will  be  of  value 
to  him  in  his  after  career,  but  to  train  his  mind  to  that  kind  of 
research  which  is  essential  to  the  student  of  medicine,  and  to  impart 
to  it  a  tone  and  a  vigour  which  will  be  of  the  highest  moment  in 
all  his  fhture  investigations.  What  can  be  more  necessary  for  a 
medical  man,  than  the  power  of  making  accurate  observations,  and 
of  forming  correct  distinctions  and  diagnoses?  These  are  the 
qualities  which  are  brought  into  constant  exercise  in  the  prosecution 
of  the  botanical  investigations,  to  which  the  student  ought  to  turn 
his  attention,  as  preliminary  to  the  study  of  practical  medicine.  In 
the  prosecntion  of  his  physiological  researches,  it  is  of  the  highest 
importance  that  the  medical  man  should  be  conversant  with  the 
phenomena  exhibited  by  plants.  For  no  one  can  be  reckoned  a 
scientific  phyaologist  who  does  not  embrace  within  the  range  of 
his  inquiries  all  classes  of  animated  beings ;  and  the  more 
extended  his  views,  the  more  certain  and  comprehensive  will  be 
his  generalizations. 

To  those  who  prosecute  science  for  amusement.  Botany  presents 
many  points  of  interest  and  attraction.     Though  relating  to  living 
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•od  oi;ganixed  beings,  tlie  prosecntion  of  it  calls  for  no  painfiil 
ttHWUBWU  nor  ferindding  diaaections.     It  iidds  pleasnre  to  tmrj 
walk,  aMbedaaoendleHaoD roe  of  gratification,  and  it  can  beiendend 
^niOaUe  alike  in  tite  cloaet  and  in  the  field.     The  proBecadon 
It  oaobiMt  healtliful  and  t^irit-Rtirring  recreation  irith  scientifie 
•tndj;  aod  ils  votaries  are  united  by  associations  uf  no  ordinary 
idad.     He  who  bas  visited  the  Scottish  Highlands  with  a  botanical 
yvtr,  knows  well  the  feelings  of  delight  connected  with  Kuch  a 
raBibl»— feelioKt  br  no  means  of  an  evanescent  natore,  but  lasting 
ilaria^  Ufa,  and  at  once  recalled  by  the  sight  of  the  sptamr 
iihliA  w*i«  collected.     These  apparently  insignificant  remnants 
■iytalimi  recall  oaaj  a  tale  of  adventure,  and  are  associated  wii 
tbe  delightful  recollection  of  many  a  friend.     It  is  not  indeed  a 
iHttv  of  sorpriBe,  iiuA  those  who  have  lived  and  walked  for  weeks 
togtOmt  in  a  Highland  ramble,  who  have  met  in  snnshine  and  is 
taapnt,  who  have  climbed  together  the  misty  summits,  and 
olapt  is  tbe  miserable  shielding — should  have  such  scenes  indclib! 
totpfMSMloa  Omr  memory.     There  is,  moreover,  something 
Itarly  attractive  in  the  oollecling  uf  alpine  plants.     Their  cowpara- 
ii««  rarity,  the  localities  in  which  they  grow,  and  frequently  tbeir 
tJMUttilB]  howl,  nonspire  in  shedding  ariMind  them  a  halo  of  interest 
(«r   exceeding    that  oonnecU^   with    loaland    prodnctions.       Tbe 
Jkfiam  Teroniea  dtRplaying  its  lovely  bine  corolla  on  tbe  verge  id 
liaaivittg  iotow* ;   the  Forget-me-not  of  tbe  mountain  suBnit, 
•rlta«r  tints  Ut  excel  those   of  its  namesake  of  tbe  brooks;   the 
Wuodsia,  with  its  tuftad  frunds,  adorning  tbe  clefts  of  the  rocks  ; 
th*  «M)wy  Gealiao  oonoealing  its  eye  of  bloc  in  the  ledges  of  tbe 
Mmf  tngt;  llii  alphte  AMngalos  ealivening  tiie  turf  with  it* 
•,Mif^  toaster* ;  the  Lychnis  choosing  the  stony  and  dry  knoll  f»r 
ike  evolution  of  iu  pink  petals ;  the  S-mcbus,  raising  its  stately  stalk 
sad  Mnn  beads  in  s|iots  which  try  the  aotbuiasa  of  the  adveDtaroas 
•vJloctur :  the  pale-flowered  Ozytropia  oonfiniog  itself  to  a  angle 
.  the  Aaaloa  forming  a  carpet  of  the  richest  criasoo ; 
b«&;.(ragcs,    with   tbeir    wbit«,    yellow,    and    piak 
Ibg  the  mAn  of  tbe  streams;   the  SAOHKiva,  and 
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erownmg  the  rucks  with  their  pnrple  and  pink  capitnla ;  the  pen- 
dent Cinqnefoil  blending  ita  yellow  flowers  with  the  white  of  the 
al{Rne  Cerastimna  and  the  bright  bine  of  the  stony  Yerouica ;  the 
atemleas  Slene  gMag  a  pink  and  velvety  covering  to  the  decom- 
pusing  granite ;  the  yellow  Hieracia,  whose  varied  transition  forms 
have  been  snch  a  fertile  cause  of  dispute  among  Botanists ;  the 
■lender  and  delicate  grasses,  the  duckweeds,  the  carices,  and  the 
niahes,  which  spring  np  on  the  moist  alpine  summits ;  the  graceful 
ferns,  the  tiny  mosses,  with  their  nm-like  thece,  the  crustaceous 
dry  lichens,  with  their  spore-bearing  apothecia ;  all  these  add  such  a 
charm  to  Highland  Botany,  as  to  throw  a  comparative  shade  over 
the  vegetation  of  the  plains. 

Many  are  the  important  lessons  which  may  be  drawn  from  the 
(tndy  of  plants,  when  prosecuted  in  the  true  spirit  of  Wisdom. 
The  volume  of  Creation  is  then  made  the  handmaid  of  the  volume 
of  Inspiration,  and  the  more  that  each  is  studied,  the  more  shall 
we  find  occauon  to  observe  the  harmony  that  subsists  between 
them.  It  is  only  Science,  falsely  so  called,  which  is  in  any  way 
opposed  to  Scripture.  Never,  in  a  single  instance,  remarks  Ganssen, 
do  we  find  the  Bible  in  opposition  to  the  just  ideas  which  Science 
has  given  ns  regarding  the  form  of  oar  globe,  its  magnitude,  its 
geology,  and  the  productions  which  cover  the  surface.  "The 
iovisible  things  of  God  from  the  creation  of  the  world  are  clearly 
seen,  being  understood  by  the  things  that  are  made,  even  bis 
eternal  power  and  Godhead."  The  more  minntely  we  examine  the 
phenomena  of  the  material  world,  and  the  more  fully  we  compare 
the  facts  of  Science  with  Bevealed  Truth,  the  more  reason  shall  we 
have  to  exclaim,  in  adoring  wonder,  with  the  Psalmist  of  old,  "  0 
Lord  I  how  manifold  are  thy  works  I  in  wisdom  hast  thou  made 
them  all ;  the  earth  is  full  of  thy  riches." 
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BOTANY. 


PART   I. 

VEGETABIE  ANATOHT,  OBOANOGBAPHT,  AND 
PHYSIOLOGY. 


I.  BoTANT  it  that  branch  of  science  which  comprehends  the  know- 
ledge of  all  that  relates  to  the  Vegetable  kingdom.  It  embraces  a 
consideration  of  the  external  configuration  of  plants,  their  structure, 
the  functions  which  they  perform,  the  relations  which  they  bear  to 
each  other,  and  the  uses  to  which  they  are  subservient.  It  has  been 
divided  into  the  following  departments: — 1.  Slrudurai  Botany,  or 
Organography,  which  has  reference  to  the  textures  of  which  plants  are 
composed,  and  to  the  forms  of  their  various  organs.  2.  Physioloffical 
Botany,  in  which  plants  are  considered  in  their  living  or  active  state, 
and  while  performing  certain  vital  functions.  S.  Systematical  Botan;/, 
or  Toasonomy,  the  arrangement  and  classification  of  plants.  4.  Gtogra- 
phical  Botany,  or  the  distribution  of  plants  over  the  globe.  5.  Fossil 
Botany,  or  the  nature  of  the  plants  found  in  a  fossil  state  in  the  various 
geological  formations. 


CHAPTER  1. 

ELEMENTARY  ORGANS,  OB  VEGETABLE  TISSUES. 

2.  In  thdr  earliest  and  simplest  state  plants  consist  of  minute  vesicles, 
fanned  by  an  elastic  transparent  membrane,  which  is  composed  of  a 
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■nhnince  oaOed  CdUote.  This  substaaoe  ia  of  genenl  oeenrrenoe, 
aad  cuuniliaM  the  bant  of  Tegetable  dasoeiL  The  chemical  fonnnk 
refmMOtmg  it  k  eiiher  C"  H*  C,  or  C  H"  0".«  It  was  long 
oonadered  m  eMentially  a  vegetable  product,  not  found  in  animal 
atractnrei;  bat  Schmidt,  Kolliier,  and  others,  have  recently  detected 
it  in  the  rii'ii  ii  of  the  asddia,  and  other  mollosooos  animals.  It  is 
•Died  to  starch,  into  which  it  is  convertible  by  the  action  of  heat,  the 
aiMilion  of  sulphuric  add,  or  caosdc  potash.  It  becomes  yellow  on 
the  addition  of  iodine,  and  when  acted  upon  by  iodine  and  sulphuric 
acid,  a  blue  colour,  like  that  of  iodide  of  starch,  is  produced.  The 
add  apfetn  to  convert  the  cellulose  into  starch.  The  membrane 
fcnnea  by  cellulose  is  permeable  by  fluids,  and  becomes  altered  in 
the  ptogTMi  of  growth,  so  as  to  acqtiire  various  degrees  of  oonaia- 
teace.  A  modification  of  cellulose  ocean  in  the  form  of  woody 
natter  or  lignin.  The  hard  cdb  in  the  stone  of  the  p«ach.  and  in 
the  At3i»  of  other  fruits  and  seeds,  consist  of  cellulose,  with  depoails 
of  lignin.  In  the  advanced  stages  of  growth,  plants  conast  of  two 
kinds  of  tissue.  Cellular  and  Vascular,  which,  under  various  modifi- 
CBiiooi,  eonatitate  their  Elemextary  organs.  These,  by  their  union, 
form  the  Compoimd  organs,  by  which  the  different  functions  of  plants 
are  cartied  on. 

S.  The  elementaiT  oiigaas  consist  or  vesicla  and  tiAes,  varying  in 
form  and  sixe,  and  imited  in  different  ways.     Vascular  structures 

0/^  always  indicate  the  pre-existence  of  cell  growth,  but  cellular 
\J  development  may  go  on  indefinitely  without  the  formation  of 
'        tubes.    The  vesicles  are  cavities  surrounded  by  a  membrane, 
their  length  not  much  exceeding  their  breadth  (fig.  1);  while  the 
tobea  are  similar  cavities  more  or  less  elongated  (figs.  S,  4).  i 

*Tktm  nahoU  fllniti  Um  (^smkBta  at  Cutoa  lO.  Rjdnm  (H),  u4  Oiym  «0), 
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SECTION    I.— CELLULAR  TISSUE. 

!■ — FoBU  kXD  AnBA!(OBaiB.vT  or  Cklls. 

4.  cuiater  TiMBc  is  formed  by  the  union  of  minute  resides  or 
•ddera,  called  eelfs,  rrUulfs.  or  tiirlrU.^.  This  tissue  is  nlVen  called 
Parenchyma  (Tajdk,  through,  and  iyj^wM,  1  infuse).  The  terms 
Parfnc/tymafous,  Areolar,  Utricular,  and  Vesiail/tr,  when 
applied  to  vegetable  tissues,  may  be  considered  as  synony- 
mous. The  individual  cells  of  which  thb  tissue  is  com- 
posed, wlien  allowed  to  develope  themselves  equally  in  all 
parts  of  their  circumference,  are  usually  of  a  more  or  less 
rounded  form  (figs.  5,  6,  7);  but  during  the  progress  of 
development  they  frequently  become  more  elongated  in 
one  direction  than  in  another  (fig.  2),  and  oflen  assume 
nngtilar  or  polyhedral  forms  (fig.  8). 


. 
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b.  'ilie  following  names  have  been  applied  by  Morren,  and  other 
aathors,  to  the  tissue  made  up  of  variously-formed  cells: — 1.  Paren- 
ehjfma,  a  general  name  fbr  cellular  tissue,  but  often  applied  to  that 
eSHBtiflg  of  dodecahcdral  cells  (figs.  8,  12,  13),  which,  when  cut  id 
oae  direction,  exhibit  an  hexagonal  form  (tigs.  14,  15),  and  hence  the 
tane  if  sometimes  called  hexagonieiufttftna  (igaywto;,  six-angled) ;  it  is 


10  11 

seen  to  iLe  pith  of  the  Elder,  and  in  young  palm  stems.  2.  Spharen- 
ekj/ma  (r9«i;s,  a  sphere),  spheroidal  cells  (fig.  5).  3.  MerencAyma 
(ftJMMt  to  revolve), ellipsoidal  cells(fig.  6).  4.  Ov^nehyma  (^iiot,  an  egg), 
uTa}  cells.    Botmd,  elliptical,  and  oval  cells,  are  common  in  herbaceous 

nc  S— Faarann  or  splii(llc.<tiip«<]  cell.    Fl|n  3, 4.— Tnbciur  TOteU 
'  "^  S«  **  7.  a — Oil*  oT  atrldci.  wpante  anO  combined 

k  1^  10, 11,  U,  U.-FlcBnt  wymuBUng  the  lormi  of  cdU 
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plants,  5.  Coneitc/tyiiM  {iiteg,  acone),comai1  cells,  as  bain.  6.  Columnar, 
cellular  tissue,  divided  into  Cvli-ndrenchj/ma  (KuXi»if»(,  a  cylinder),  cylin- 
drical cells,  as  in  Chara  (fig.  17  a),  and  Priamenchynui  (t;(V/««,  a  prism)^ 
prismatical  cells,  seen  in  the  bark  of  some  plants  (fig.  10).  Wben 
compressed,  prismatical  cells  form  the  mvrij'onii  (munis,  a  wall,  like 
bricks  of  a  building)  tissue  of  the  medullary  rays  of  woody  stems,  and 
when  much  shortened  they  assume  a  tabuLir  form,  constituting  Pme»- 
chi/ma  {rltiti,  a  table),  tabular  cells  (fig.  11),  or  square  cells  (tig.  9). 
7.  Proaenchyma  {^  29^,  or  Atractenchyma  (>r>«xTo;,  a  spindle).  fu«i- 
furiu  or  spindle-shaped  cells,  seen  in  woody  structures  (fig.  2).  8. 
Colpeiicfiyma,  {xi'f.vtt,  a  sinus  or  fold),  sinuous  or  waved  oells,  as  in  the 
cuiiulc  of  leaves.  9.  C/<iJ«7ic/i^a  (oiiiSa;.  a  branch),  brunched  cells, 
as  in  some  hairs.  10.  Actinerultyma  (ai«T<>,  a  ray),  stellate  or  radiiO- 
ing  cells,  as  in  Juncus  and  Musa  (fig.  16).  11.  Dadalenckyma  CimiimXH , 
entangled),  entangled  cells,  as  in  some  Fungi, 


6.  The  size  of  cells  varies  not  less  than  their  figure  in  different 
plants^  and  in  different  parts  of  the  same  plant    They  are  frequentli 
seen  from  5,Ui  yin'  ^  rffijn  °*^'"'  '"''*' '"  diameter.     In  cork,  whic 
W  cellular,  Ilooke  fnunrl  more  ihnn  a  thousand  in  the  lon(rlh  of  an  inch 
In  ilie  pith  of  Elder  cells  ^j^  of  an  inch  in  diameter  are  seen, 
many  succulent  vegetables,  and  in  the  pith  of  some  aquatic  pUnts^l 
Inr^'   cells  ranging  from   ^   U>  ^  o(  aa  inch  in  diameter  occur.) 
Mohl  declares  the  general  average  of  cells  to  vary  from  f\v  ^ 
while  the  cells  in  spores  of  Fungi  have  been  computed  at  ^^^  i 
an  inch  in  diameter. 

7.  Each  cell  consists  originally  of  a  separate  membiane,  but  in  ' 
progress  of  growth  the  walls  of  contiguous  cells  may  become  aniu 
When  cdlsare  united  by  their  extremities  (fig.  17),  their  p«rtit' 
are  oooasionally  absorbed  so  as  to  form  continuous  tubes. 
ceUi  are  tinited  in  a  rectilinear  manner,  those  in  contiguous  rows 
either  directly  opjiosite  to  each  other,  that  is,  are  placed  at  the 
height  (fig.    18),  or  are  alternate,  from   being  placed  at  diffiBTtakl 
heigbu  (tig.  19);  cells  sometimes  communicate  with  each  other  later- 
ally (fig.  20  a  a).     Isolated  cells,  at  spores  of  sea-weed^ 


nt*.  It.  It.— Baxarnal  (^l*- 
ffg  7A~AMcUiw«ito  or  VIda  ftta.    II,  lateraillaUr 
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faiTe  free  filaments,  or  cilia  (cilium,  an  eyelash)  developed  on  their 
nr&ee. 


8.  The  simplest  kinds  of  plants,  as  mushrooms  and  sea-weeds,  are 
composed  entirely  of  cellular  tissue,  and  are  called  Cellularcs.  The 
pnlpy  and  succulent  parts  of  all  plants  contain  much  cellular  tissue, 
and  the  object  of  horticultural  operations  is  to  increase  the  qnantity  <^f 
ihu  tissue  in  ordinary  fruits  and  vegetables.  The  pith  of  trees,  and 
plants  during  their  early  development  are  cellular ;  so  also  are  cottou 
and  rice-paper.  The  cell  may  be  considered  as  the  ultimate  struc- 
tiu«l  element  of  all  organism.  In  the  simplest  vegetable  forms,  as  in 
unioellnlar  algse,  it  is  adequate  to  all  the  purposes  of  plant  life.  Vital 
opentioni  are  carried  on  in  all  plants  by  means  of  cells,  the  constitu- 
tion and  functions  of  which  vary  according  to  the  nature  of  the  plants 
and  the  position  in  the  scale  of  organization  which  they  occupy.  In 
the  higher  classes  of  plants,  certain  cells  are  concerned  in  the  secre- 
tioa  of  organizable  pruducta,  which  are  elaborated  by  others  into  new 
tiaoea.  The  life  of  the  higher  species  of  plants  results  from  the 
tegular  action  of  cells,  which  are  of  unequal  value  as  regards  the  for- 
aiatioo  of  new  organs  and  new  products.  In  cells  there  are  observed 
ifae  absorption  and  movements  of  fluids,  the  elaboration  of  these  by 
npowire  to  air  and  light,  and  the  formation  of  new  cells.  Schacht 
tcmaria  that  a  plant  is  composed  of  one  or  more  cells,  and  that  it  is 
only  in  the  lowest  species  that  the  cells  arc  of  the  same  value ;  in  other 
Mirdt,  are  of  the  same  chemical  and  physical  nature,  and  of  the  same 
pbjsiological  importance.  Even  amongst  the  mushroom  and  sea- 
wid  orders,  it  is  only  the  lowest  plants  which  have  cells  conoernpd 
•like  in  the  processes  of  vegetation  and  reproduction.  The  higher 
pUnts  of  these  orders  are  composed  of  parts  having  different  values 

9.  In  general,  no  visible  opL-nings  cau  be  detected  in  cells,  although 
fluids  (Mss  readily  into  and  out  uf  iliein.  Harting  and  Mulder,  however, 
Sate,  that  they  have  observed  perlbrations  in  the  cells  of  Hoya  camoso, 

net.  n.  IflL  It  — CfJU  united  tocPther  by  tlieir  eitremltlc«. 

Bt.  Wi— BMt»W«l  tlilctcneil  oUm,  from  the  met  ofttelutt  P»lm.    a  a,  CtntU  of  ctmunnn^ 
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Asclcpias  (yriiica,  Cycas  revoluta,  Virginian  spiderwort,  and  Trarellei 
joy.     In  one  cell  (Crom  a  Euphorbia),  having  a  transverse  diameter  i 
0'03777  millimetre^,*  they  counted  45  minute  holes.    In  some  moases, 
also,  opcDinpB  have  been  found  in  the  cells. 

10.  Porous  or  Pitted  cell*  iirc  those  in  which  the  membrane  is 
thickened  ot  certain  parts,  with  tliiri  rounded  spots  intervening,  which, 
when  viewed  by  transmitted  light,  appear  like  perforations  or  pore* 

(flgs.  21,  28).  The  unequal  deposit  of  the  internal  encrust- 
ing cellulose  or  woody  matter  is  the  cause  of  this  condi- 
tion. The  pores  of  contiguous  cells  usually  correspond  as 
regards  position,  and  sometimes  the  membrane  becomes 
absorbed  between  them,  so  as  to  allow  a  direct  communi- 
cation by  meatu  of  lateral  canals,  as  is  seen  in  the  cells 
from  the  root  of  the  Date  (fig.  20  a  a).  When  poroat 
cells  are  uniteil  cud  to  end,  so  as  to  form  tubes,  they 
denominated  artkukUtd  BothrenchyvM  (iSt^jc;,  a  pit),  on 

aocouni  of  their  bead-like  appearanoe,  and  the  pits  or  depressions  in 

ihfir  thickened  walls  (fig.  22.) 

1 1 .  ribr*u*  or  Hpirai  criu  are  those  in  which  there  is  a  spiral 
(lUtsttc  tibrc  coiled  up  in  the  inside  of  the  membrane  (fig.  23).  When 
luiiled  they  (orm Jibro-cellular  tuaui,  or  Inenchyma  {iff,  fibres).  TImm 


• 


Mlb  gfMcalljr  coonl  of  membrane  and  fibre  combined,  but  the 
Ibnntr  apptan  to  be  sometimM  absorbed  wholly  or  partiallj  during 
the  promas  of  growth.  The  membrane,  in  some  instances,  b  easilj 
diMolTea  bj  water,  and  then  the  ■elastic  dose  convolutions  of  the  fibra 
ifcliig  <ml  with  eoMideniUe  feroe,  as  in  the  outer  covering  of  the  aeedi 
orOoUeinU  and  Salvin.  Spiral  cells  abound  in  many  of  the  Ordn- 
dMeooa  plants,  as  Oncidinms  and  Pleurothallis  ruscifolia,  al*n  iu  the  gar- 
den Bahiun,  in  the  leaf  of  the  moei  called  Sphagnum,  and  in  the  OaoHM 
iribei  'Iliry  are  also  found  in  the  inner  covering  of  onlhcn,  in  the 
spore-oaaaa  of  many  of  the  lower  liibee  cf  plasty  anl  is  the  coirta  of  ihe 
seeds  ufAoaatkodiom  apioatoin  and  Spbenogjmc  speokiaa.  Thespinl 
I  exhibit  peculiar  moTementa  wbeo  placed  in  water. 
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The  fibre  in  these  oelb  varies  from  about  -^^  to  TTj.iTnT  of  *n  ™ch 
in  diameter ;  it  is  solid,  and  presents  either  n  oircular,  on  elliptic,  or 
a  qoadnuigular  section.  The  coils  of  the  fibre  sometimes  separate 
from  each  other,  and  become  broken  up  and  united  in  various  ways, 
10  M  to  appear  in  the  form  of  rings,  bars,  or  dots,  thus  giving  rise  to 
wutulcr  (fig.  24),  rttiadattd  (fig.  25),  scalariform  and  dotted  cells 
(fig.  26),  which  constitute  the  epurioua  or  imperfect  Inenchyma  of 
•alhors.  Annular  cells  are  met  with  in  Opuntia ;  reticulated  cells, 
caused  bj  fibres  forming  a  sort  of  mesh  or  network,  are  seen  in  the 
wing  of  U>e  seed  of  Swietenia,  the  pericarp  of  Picridium  tingitanum, 
the  leaf  of  Sanseviera  guiueensis,  and  the  pith  of  Eubus  odoratus  and 
Erjrthrina  Corallodendroa. 

12.  In  certain  parts  of  plants  cells  are  placed  closely  together,  and 
compressed  so  as  to  touch  each  other  by  flat  surfaces,  filling  up  space 
completely,  and  leaving  no  intervals ;  they  then  form  ^uperfkd  Paren- 
chyma of  Schleiden  (figs.  8,  27).  In  kx  tissues,  however,  the  cells  retain 
a  rounded  shape,  and  then  touch  each  other  at  certain  points  only, 
leaving  intervals  of  various  sizes  and  shapes,  and  forming  the  imper- 
/tct  Parenchyma  of  Schleiden  (figs.  7,  28).  These  intervals,  when  of 
moderate  size  and  continuous,  are  called  intercellular  passages  or  canais; 
when  large,  irregular,  and  circumscribed,  ivlercelLxdar  spaces,  or  Lor 
eutvB  (fig.  16  //). 

13.  A  difference  of  opinion  prevails  as  to  the  mode  in  which  cells 
■re  united  together.  Some  maintain  that  the  cell-walls  in  the  young 
state  onite  together  directly,  and  become  agglutinated,  more  or  less. 


^^^Ijj    .k. 
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^g  to  their  places  of  contact  Others,  as  Mohl  and  Henfrey, 
hold  that  there  is  an  intercellular  matter  which  acts  as  a  sort  of 
oanent,  or  CoUenchyma  («a>^«,  glutinous  matter).  In  sea-weeds,  the 
ocUs,  of  which  the  entire  plant  is  composed,  are  placed  at  a  distance 
from  each  other  (fig.  29  a  o),  and  the  intervals  are  filled  up  by  this 
iaterceUular  substance  (fig.  29  6),  which  thus  forms  a  large  part  of 


St.  jLlrS2fMiS5lSS.'*'S;»°'H^^«*  (S«np«T»«.  M»f».).  -.  Iii»««nuUr  c«»l. 


CORTERTB  OF  CEIX8. 


their  bulk.     In  the  higher  classes  of  plants,  when  the  cells  xoach 
each  other,  the  layer  of  intercellular  matter  must  be  very  thin,  except 

spaces.     Mirbel  looks  upon  it  as  the 

b  a 


in  the  intercellukr  canals  or 


remains  of  the  mucilaginous  fluid  in  which  the  cells  were  originally 
developed,  and  which  has  become  tliickened  to  a  greater  or  less  de- 
gree, as  in  the  root  of  the  Date  (fig.  SO),  where  aa  a  indicate  th« 
cells,  and  b  b  b  the  interposed  substance.  ■ 

2 — CoifTEim  or  Cells.  ' 

14.  The  external  membrane  of  cells  is  composed  of  the  unazotised 
rabstance  called  Cdluiose,  and  in  their  interior  a  mucilaginous  matter 
is  contained,  which  undergoes  changes  in  the  progress  of  growth, 
'riiis  mucilaginous  matter  is  the  ProtopUumi  (*;«ts(,  first,  and  rXmo/ui. 
formative  matter)  of  Mohl,  the  Q/toblastema  («i/Tor,  a  cell,  and 
fit,iUriifim,  a  germ)  of  some  authors.  It  is  at  first  homogeneous,  but 
nlliiiinti'lv  ns-iimips  a  pmnular  fbrm.  The  appeanmce  of  gnmules  may 
be  regarded  aa  the  earliest  evii^ence  of  the  formative  process.  It  con- 
laitiB  nitrogen  in  its  composition,  or  is  azotised,  and  it  assumes  a  brownish 
colour  when  acted  upon  by  iodine.  It  forms  a  mucilaginous  layer  on 
the  inner  surface  uf  the  cell-wall,  and  thus  gives  rise  to  the  tntemal 
utricle  of  Harting  and  Miilder,  the  primordial  utricle  of  Mirbel.  This 
inner  membrane  is  visible  in  tlie  young  state  of  the  cell,  and  under 
the  action  of  tincture  of  iodine  may  be  made  to  contract  and  separate 
from  the  outer  cell- wall.  It  may  also  be  rendered  distinct  by  the 
action  of  strong  hydrochloric  acid,  and  by  diluted  sulphuric  acid. 
Whon  the  process  of  lignification  or  thickening  has  advanced,  this 
utricle  disappears,  in  consequence  of  becoming  incorporated  with  the 
cell -wall. 

15.  In  certain  cells  the  roembnine  continues  throughout  to  be 
formed  of  a  thin  layer  of  cellulo«c,  while  in  others  it  become*  thick- 
ened by  the  dqiosition  of  matter  on  its  inner  side.  These  Moondaiy 
deposits,  or  incruxtations.  are  sometimes  of  a  gelatinous  coniiitwww ; 
at  other  times  they  ore  hard.  In  the  latter  case,  the  incrusting  matMr 
k  looked  upon  as  a  modificatioD  of  cclloloae,  and  has  received  the  name 
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of  Htfnine  (Uffnum,  wood),  or  KUrogen  (»«Ai|f(!f,  hard,  and  •ytmi.tif,  to 
graernte).  On  roakiDg  sections  of  such  cells,  in  a  transverse  (fig.  31) 
or  longitudinal  direction  (fig.  32),  the  succes- 
tire  layers  may  be  seen  either  continuous  all 
round,  or  leaving  parts  of  the  membrane  un- 
covered. Cells  of  this  kind  are  well  seen  un-  I 
der  the  microscope  in  thin  sections  of  the  hard 
riiell  of  the  Coco-nut,  or  of  Attalca  funifera, 
and  of  the  bard  seed  of  the  Ivory  Palm.  In 
[  cell-deposits  there  is  a  tendency  to  a  spiral  si  m 

ngement.  When  the  deposition  is  uniform  over  the  whole  surface, 
this  arrangement  may  not  be  detected  ;  but  when  interruptions  take 
place,  then  the  continued  coil  becomes  evident.  In  spiral  cells  the 
fibre  seems  to  be  formed  before  the  full  development  of  the  cell,  the 
coils  of  the  fibre  being  at  first  in  contact,  and  afterwards  separated, 
whert-iis  the  secondary  thickening  layers  are  deposited  after  the  cell  is 
fully  formed.  According  to  the  observntinns  of  B.nrry,  Agardh,  and 
others,  the  filamentous  origin  of  fibrous  structures  is  recognizable  in 
the  earliest  stage  of  cell  growth,  and  the  interweaving  of  these  fila- 
ments constitutes  the  cell-walls. 

16.  Each  cell  is  found  to  contain  at  some  period  of  its  existence, 
a  small  body  called  a  nvcleua  (fig.  33  n  n  n,)  in  which  there  are  often 
one  or  two,  rarely  more,  minute  spots  called  nucleoli 
The  nucleus  is  of  a  round  or  oval  shape,  granular  and 
dark,  or  homogeneous  and  transpaient,  bearing  some 
nsemblanoe  to  a  smaller  internal  cell.  Nucleoli  are  not 
ahrayi  present.  They  are  either  vesicles  and  granules 
oontaioed  in  the  nucleus,  or  minute  cavities  in  its  sub- 
•taoce.  The  latter  view  is  supported  by  Barry,  who 
holds  that  a  pecnliar  substance  called  hyaline  (i/bXo;,  glass),  is  de- 
veloped there,  which,  according  to  him,  is  the  origin  of  the  nucleus. 
The  nucleus  is  situated  at  different  parts  of  the  cell.  It  is  either  free 
in  its  cavity,  or  connected  with  its  walls  by  mucilaginous  threads,  or 
imbedded  in  the  substance  of  the  membrane.  The  addition  of  acetic 
add  often  renders  the  nucleus  distinct. 

17.  atmnkj  mmanr  is  found  in  cells,  which  constitute  the  tissue 
eaUed  by  Morren.  Pcrmchyma  (xIIf«^  a  sac.)  Starch  exists  in  the 
fcna  of  granules,  which  are  minute  ccEs,  (perhaps  nuclei,  as  Miilder 
■laua,)  io  which  nutritious  matter  is  stored  up.  This  matter  may  be 
depoBted  in  such  a  way  as  to  give  the  appearance  of  striie  surrounding 
a  point  or  hilum,  which  is  considered  as  an  opening  into  the  cell. 
The  graias  of  starch  are  avcU  seen  in  the  cells  of  the  potato  (fig.  84). 
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la  wheat  (fig.  35),  and  in  OMize  (fig.  36X  the  form  of  the  grannies, 
and  the  successire  layers  of  deposit,  are  also  seen.     The  grains  in  th« 
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■tern  cf  Nuphar  lateom  show  the  centripetal  formation,  that  is, 
increase  by  layers  deposited  within  each  other.  The  addition  of  iodinal 
cansea  the  grains  of  starch  to  o^ume  a  blue  colour,  and  marks  the 
difference  between  them  and  the  walls  of  the  cell  containing  them. 
Schleiden  affirms  starch  to  be  the  most  widely  diifused  substance  in 
the  vegetable  kingdom ;  its  presence  may  be  regarded  as  in  a  measure 
indicating  the  ago  of  the  cell  ^Vith  its  formation  in  many  cells,  we 
have  a  limitation  of  vital  activity,  by  which  the  organism  is  brou^t 
into  such  a  condition  that  the  power  of  germination  may  be  preserved 
for  a  very  long  period. 

18.  CiTMak  arc  found  in  the  interior  of  cells.  They  probably  owe 
their  origin  to  the  union  between  the  acids  produced  or 
token  up  by  plants,  aa  oxalic,  phosphoric,  malic  and  car- 
bonic, and  the  alkaline  matter,  as  lime  and  potash,  ab- 
sorbed from  the  soil  and  circulating  in  the  sap.  The 
crystals  usually  lie  loose  in  the  cells  (figs.  87,  S8);  bat, 
according  to  Payen,  they  are  sometimes  found  in  a  dia- 
tinct  tissue,  and  suspended  from  the  wall  of  a  large  oeU 
(fig.  89) — filling  what  some  have  supposed  to  be  the  ban 
of  an  undeveloped  hair.  Tlie  crystals  are  of  different 
«;  sizea  and  forms.     Occasionally,  a  single  large  crystal 

nearly  fills  a  cell,  but  in  general  tliere  are  numerous  crptals  united 
together.  Sometimes  the  crystals  radiate  from  a  common  point  (figt. 
40,  41),  and  form  a  conglomerate  mass;  at  other  times  they  lie  parallel, 
and  have  the  appearance  of  bundles  of  fine  needles  (figs.  37,  38).  To 
the  latter,  the  name  of  Rapkidtt  (i^fU,  a  needle),  or  adcular  crystals 
(ociis,  a  needle),  was  originally  given.  It  has  been  said  that  then 
ciyitab  exist  also  in  the  intercellular  spaces ;  but  this  aeema  to  depend 
on  the  mode  in  which  the  section  of  the  plant  is  made,  tot  wImb 
rapkidian  cells  (fig.  42  r  r  r  r)  are  situated  close  to  a  lacuna,  the  cnr*- 
talf  may  easily  be  pushed  into  it  accidentally  by  the  knife.  liaphides 
conaiat  principally  of  phosphate  and  oxalate  of  lime.  They  abound  in 
•otne  plants,  e^>eaially  Cacti,  and  they  are  common  in  SquiU,  and  in  (h* 
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40  graina  of  oxalate  of  lime  crystals.  Acicular  crystals  may  be  easily 
Men  by  making  a  section  of  any  Liliaceous  plant,  as  the  hyacinth,  and 
qmading  the  thick  mncilaginous  matter  of  the  cells  on  the  field  of 
the  microscope.  Radiating  raphides  are  seen  in  the  sepaLi  of  Genmium 
robertianum  and  iucidum ;  the  crystals,  consisting  of  oxalate  of  lime, 
fill  the  whole  of  the  cells  in  the  middle  of  the  sepal,  their  size  varying 
from  ^^c  io  ^^g  of  an  inch.  Quekett  found  tbem  in  all  the  species 
of  Peiargoniom  and  Morisonia  that  he  examined, 
•od  he  thinks  that  they  are  aa  general  as  the  ^ 
beautiful  markingB  in  the  cuticle  of  the  petals  of 
time  plants.  Clustered  crystals  have  been  de- 
tceled  in  Malvaceous  plants,  and  in  the  sepals  of 
tlieitnwbeny;  numerous  acicular  crystals  have 
been  obeerved  in  Fuchsias,  and  sohtary  cubical 
erytXala  in  the  superficial  cells  of  the  sepals  of 
Prunella  vulgaris  and  DianthusCaryophyllus.  ' 
In  tlie  outer  covfrlng  of  the  seed  of  Ulmus  campestris,  the  sinuous 
boundaries  of  the  compressed  cells  are  traced  out  completely  by  minute 
~~  ngtilar  crystab  adhering  to  each  other.  Unger  detected  oxalate 
riiaae  cryitala  in  Ficus  indica  and  Calathea  zebrina. 
19.  Ckl*r»»k|li  iy^Xugi;,  green,  and  fiuWoi,  a  leaf),  or  the  green 
;  matter  of  plants,  floats  in  the  fluid  of  cells,  accompanied  by 
itarcb  gnuns.  It  differs  from  starch  in  being  confined  to  the  super- 
ficial parenchyma,  and  in  being  principally  associated  with  the  phe- 
Bomena  of  active  vegetable  life.  It  has  a  granular  form  (fig.  89  «, 
43  c),  ia  soluble  in  alcohol,  appears  to  be  anidogous  to  wax  in  its  com- 
position, and  is  developed  under  the  agency  of  light.    It  is  well  seen  in 

nc.  V'— Celli  at  Aram  Baenlttui.  Owttn  of  nphidc*  m  *  lirge  onl  cell  •uTOsndcd  tij 
■MiUrecUt. 
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I  leaves.     Under  the  influence  of  darkness  it  undergoes  changes  which 

fare  seen  in  the  phenomenon  of  blanching  or  etiolation.      Its  granules 

•re  asually  separate,  but  sometimes  they  unite  in  masses  (fig.  37  c). 

Other  kinds  of  colouring  matter  are  also  produced  during  vegetation, 

and  occur  in  the  form  of  lluids  or  of  granules  in  the  interior  of  oeUjb 

20.  Oils  and  RniBoa*  owner  are  found  in  the  interior  of  cells,  as 
well  as  in  intercellular  spaces.  The  cavities  containing  them  are  de- 
nominated <^«to,  regervoirs  of  oil,  and  receptacles  of  secretions.  They 
are  easily  detected  in  the  rind  of  the  orange  and  lemon,  in  the  myrtle 
tribe,  and  in  Hypericum.     When  small  portions  of  the  fresh  leaf  of 

.  Schinus  MoUe  are  thrown  on  water,  the  resinous  matter,  by  its  rapid 
I  escape,  causes  them  to  move  by  jerks,  and  the  surface  of  the  fluid  is 
covered  with  the  e.Tudntion.  In  the  bark  of  the  Fir  tribe  there  are 
cavities  with  thick  walls  containing  turpentine.  In  the  Iruit  of  Um- 
bellifene,  canals  occur  called  viltae  (oitto,  a  head-band,  from  stirroiuding 
tliu  fruit),  containing  oil. 

21.  Air  cells,  or  cavities  containing  air,  consist  either  of  circum- 
scribed spaces  surrounded  by  cells  (fig.  43),  or  of  lacunc 
formed  by  the  rupture  or  disappearance  of  the  septa  be- 
tween a  ntunbcr  of  contiguous  cells,  as  in  grasses,  Equice- 
tiun,  Umbelliferous  plants,  and  pith  of  Wabut  They 
are  often  large  in  aquatic  plants,  and  serve  the  purpoae 

4,1  of  floating  them,  as  in  Pontederia,  Trapa,  Aldrovanda, 

and  sea-weeds.     The  air-cells  of  Limnoclnu-is  Plumieri  are  beautiful 
objects. 

8.— Devklopmott  Aim  Foxcnoxs  or  Ckua 

22.  The  subject  of  Cell-development,  or  Cytogenesia  {ninf,  a  cell,  and 
yi»t«jr,  origin),  which  has  given  rise  to  great  diversity  of  opinion  among 
physiologists,  is  still  involved  in  much  obscurity.  By  some  it  is 
afiirmcd  that  the  first  appearance  of  vegetable  tissue  is  in  the  form  of 
a  mucilaginous  fluid,  which,  gradually  thickening,  becomes  hollowed 
into  a  number  of  small  cavities  constituting  the  future  cells.  Schlciden 
believes  that  the  cell  is  formed  from  tlie  nucleus,  to  which  he  gave 
the  name  of  Ci/tobUut  (siiro;,  a  cell,  and  fihaanf,  a  germ),  or  cell-germ, 
from  its  supposed  generative  function.  This  cytoblast,  according 
to  him,  is  tlie  part  first  formed.  It  acts  by  attracting  the  mui  " 
nous  matter  in  which  it  lies,  and  forming  around  itself  a  sort  of 
tinous  covering.  There  is  thus  produced  round  the  nucleus  a  cTosed 
utride,  which  increases  in  size  by  the  assimilation  of  the  fluid  in  which 
it  is  placed.  The  development  usually  takes  place  on  one  side,  the  new 
cell  appearing  in  the  form  of  a  transparent  vesicle  rising  from  the 
■urface,  and  leaving  the  nucleus  attached  to  the  other  side  of  the 
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atride  (fig.  33).  The  cytoblast  ia  Urns  enclosed  in  the  utricle,  and 
may  oltimately  disappear  by  absorption,  leaving  a  non-nucleated  cell. 
The  membrane  surrounding  the  nucleus  is  converted  gradually  into 
edlulose,  and  thus  the  perfect  cell  is  formed.  According  to  Molil,  the 
nudeiu  is  at  first  retained  in  the  centre  of  the  cell  by  means  of  mucous 
threads,  and  aitarwards  becomes  fixed  to  the  sides.  Occasionally,  the 
nucleus  becomes  imbedded  in  a  duplication  of  the  ceU-wall.  This 
process  of  self-development,  according  to  Asoherson,  is  similar  to  what 
ukes  place  when  oil  is  mingled  with  a  mucilaginous  or  albuminous 
fluid,  each  minute  molecule  of  oil  becoming  surrounded  by  a  thin 
film  of  membrane.  In  this  view  the  cell  is  originally  of  a  more  or  less 
globular  form,  and  all  the  varieties  of  shape  afterwards  seen  are  due 
to  changes  in  the  progress  of  growth. 

Barry  affirms  that  a  minute  pellucid  globule  (hyaline),  is  first  seen  in 
the  formative  matter.  This  absorbs  and  assimilates  new  matter, enlarges 
and  becomes  granular,  thus  forming  the  cytobl.ist  of  .Schleiden,  after 
it  has  prepared  a  nucleolus  for  itseli'.  The  outer  part  of  the  cytoblast 
rises  in  the  form  of  a  membrane  to  produce  a  cell ;  another  portion  of 
it  is  concerned  in  the  formation  of  the  contents  of  the  cell ;  and  what 
is  left  of  the  cytoblast  in  the  cell-wall  becomes  the  nucleus  of  the  cell. 
This  nucleus  (not  the  cytoblast  of  Schleiden)  remaining  on  the  cell- 
wall,  is  not  absorbed,  but  becomes  the  source  whence  cytoblasts  are 
formed.  Thus,  according  to  Barry,  the  substance  of  the  larger  body 
is  not  deposited  around  the  smaller,  but  the  smaller  is  transformed 
into  the  larger ;  the  nucleolus  becomes  the  cytoblast,  and  the  cytoblast 
becomes  a  nucleated  cell. 

As  regards  the  development  of  cells  from  nuclei,  the  present  state  of 
our  knowledge  does  not  warrant  us  in  stating  more  than  that  there  ia 
a  protoplasm,  or  soft  organizable  matter,  which  is  contained  in  cells,  or 
in  the  spaces  between  them  ;  that  in  this  matter  a  nucleus  is  produced, 
either  around  previously  existing  nucleoli,  or  from  the  granules  of  the 
protoplasm  ;  and  that  the  nucleus  has  the  power  of  developing  new 
cells,  which  become  nucleated,  increase  in  size,  and  escape  from  the 
parent  cell,  by  rupture  or  absorption.  In  the  production  of  young  cells, 
the  nudeos  of  the  parent  cell  sometimes  divides  into  two,  each  part 
having  the  power  of  giving  rise  to  a  new  cell  There  is  thus  a  constant 
multiplication  of  cells  by  an  intra-cellular  or  endogenous  (Ji.3o»,  within, 
and  '/fftmut,  to  genoratc)  process. 

23.  It  is  supposed  by  some  that  cells  may  arise  without  a  nucleus, 
I  simple  aggregation  of  granular  matter,  which  becomes  enve- 

'■  in  a  membrane,  and  thus  forms  a  cell  with  granular  contents. 

goch  cells,  a  body  similar  to  a  nucleus  may  be  afterwards  fonned, 
.^i  may  assume  the  function  of  the  cytoblast  of  Schleiden,  as  far  as 
the  •ubsequent  endogenous  development  of  new  cells  is  concerned, 
pbjaiolog^ts  maintain  that  the  cytoblast  is  never  concerned  in 
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CTtogeoens,  but  only  takes  port  in  the  various  chemical  and  other 
changes  which  occur  in  the  contents  of  the  cell  during  its  growth  and 
nutrition.  Mohl  and  Henfrey  state  that  new  cells  are  produced  by  the 
division  of  the  primordial  utricle  (If  14),  which  graduaJly  folds  inwordi 
about  the  middle,  forming  an  annular  constriction,  and  ultimately  a 
complete  leparation  of  the  utricle  into  two  parts.  Each  of  these  after- 
wards becomes  covered  by  a  permanent  cell-wall.  Henfrey  has  sup- 
f)orted  this  view  by  observations  made  on  the  hairs  of  Tradescantia 
and  of  Achimcnes  grandiflora,  in  which  he  has  traced  the  gradual 
formation  of  a  septum. 

24.  Naegeli  maintains  that  new  cells  are  produced  by  the  division 
of  the  primordial  utricle,  or  mucilaginous  sac,  as  he  calls  it,  and  its 
contents  into  two  or  four  portions,  each  of  which  encloses  a  free  nu- 
cleus. From  each  of  these  portions,  a  cell,  with  its  outer  layer  of 
cellulose,  originates,  while  the  parent  cell  becomes  dissolved  and  dis- 
appears. The  outer  layer  of  the  new  cells  is  formed,  according  to  him, 
round,  and  by  the  separate  portion  of  the  divided  utricle.  The  mode 
of  division  he  does  not  explain.  This  view  docs  not  appear  to  differ 
much  from  that  adopted  by  U nger,  who  traces  in  Algie  the  develop- 
ment of  new  cells,  by  a  Jiasipai-om  (fosua,  split,  and  pario,  I  produce), 
or  meriamatic  (fiifm/tic,  division)  separation  of  the  old  ones  into  four 
divisions,  in  the  same  way  as  oocurs  in  pollen  grains.  In  some  of  the 
moat  simple  plants,  multiplication  takes  place  by  a  sort  of  sprouting  of 
new  cells  from  old  ones,  lilce  buds  from  a  stalk. 

25.  The  various  theories  of  cell-development  may  be  therefore  re- 
duced to  the  following:  1.  The  Endogenous  formation,  within  s 
parent  cell ;  2.  The  Exogenous,  without,  or  on  the  outside  of  the 
cell ;  3.  Mi'rismatic,  or  by  division  of  cells ;  4.  Isolated,  or  the 
mdependenl  formation  of  ctuls  in  a  protoplasm.  Cells  are  also  formed 
by  what  has  been  called  Conjugaticn,  or  by  the  union  of  two  cells, 
wbicli  by  their  mutual  action  give  origin  to  a  third.  This  is  par- 
ticularly seen  in  some  of  the  lower  Algse.* 

26.  The  formation  of  cells  from  nuclei,  and  their  fissiporous  division, 
are  by  some  attributed  to  different  electrical  currents  excited  by  the 
clieinical  actions  going  on  in  the  cell.  Cells  are  produced  with  great 
rapidity,  especially  in  the  cose  of  fungi.  From  an  approsimatrre 
calctilation,  it  is  found  that  in  Boviata  gigantea  20,000  new 
oella  ai«  formed  every  minute.     Ward  has  noticed  a  simiUr  ooonr> 
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rence  in  Phallus  impudicns.  In  warm  climates,  at  the  comraeacempnt 
of  tl>e  wet  season,  the  production  of  cells  in  the  higher  classes  of  plants 
pttjceeds  with  astonishing  rapidity. 

27.  The  organized  cells  o>  plants  appear  to  be  the  more  immediate 
aettaof  the  various  changes  which  constitute  the  fimctions  of  nutri- 
non  and  reproduction.  In  cellular  plants  they  ore  the  only  form  of 
demeotary  tissue  produced  throughout  the  whole  of  Ufe.  They 
abiorb  nourishment  through  tlieir  walls,  elaborate  secretions,  and  pyv 
tise  to  new  individuals.  In  the  newly-fonued  tissue  of  vascular 
plants,  colls  alone  at  first  exist.  Fluid  matters  are  absorbed  by  them, 
ind  are  transmitted  from  cell  to  cell  by  a  process  of  transudation.  The 
name  of  Endosmose  (Jtitt,  inwards,  /*<*»>,  fit,  I  seek),  and  Exosmose 
(i5«i,  outwards),  were  given  by  Dutrochet  to  the  process  of  transuda- 
tbn,  which  leads  to  the  motions  of  Quids  of  different  densities  placed 
en  opposite  sides  of  animal  and  vegetable  membranes.  This  process 
ippears  to  be  of  universal  occurrence  in  plants,  being  concerned  in 
the  movements  of  the  sap,  the  opening  of  seed-vessels,  and  many 
other  phenomena.  The  capsule  of  the  Elaterium,  for  instance,  opens 
with  great  force  by  a  process  of  endosmose  going  on  in  the  cells,  and 
iooh  is  also  the  case  with  that  of  the  Balsam.  The  power  which 
cells  possess  of  absorbing  fluids  is  well  seen  in  sea-weeds,  which,  after 
being  dried  can  easily  be  made  to  assume  their  natural  appearance 
by  immersion  in  fluids.  It  is  also  observable  in  the  spores  of  the 
Eqniaetom,  the  teeth  of  Mosses,  the  seed-vessels  of  some  Fig-mari- 
golds,  the  Bose  of  Jericho  (Anastatica),  and  some  Lycopodiums. 

Various  organic  secretions,  which  are  necessary  for  growth  and 
Douriahment,  are  formed  by  the  internal  membrane  of  cells.  It  is  in 
cells  that  the  azotised  and°  unazotised  matters  are  deposited,  which 
■re  afterwards  apphed  to  the  purposes  of  vegetable  life.  In  them 
we  meet  with  the  proteine  compounds,  albumen,  fibrine,  and  cascine, 
oonasting  of  carbon,  oxygen,  hydrogen,  and  nitrogen,  with  proportions 
of  sulphur  and  phosphorus ;  as  well  as  starch,  gum,  sugar,  oil,  and 
colooring  matters,  in  which  no  nitrogen  occurs.  Some  of  the  organic 
matteia  tbond  in  plants  have  been  artificially  formed  by  chemical 
nteans,  while  others  have  only  as  yet  been  met  with  in  the  living 
organisiD.     Spiral  cells  sometimes  contain  air. 

8BCT10N   IL— VASCULAR   TISSUEi 
I.— FoBX  AHD  AKBAKOBMBNT  OP  VessELa. 

28.  TaifTto-f— f-  or  Angienchyma  (iyytt,  a  vessel),  consists  of 
tabe^  wboae  length  greatly  exceeds  their  breadth.  These  may  be 
fctmed  of  membrane  only,  or  of  membrane  altered  in  various  ways 
bf  dcpoaita  of  fibre,  or  thickening  matter  in  the  interior. 
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29.  WttmlT  Ftbrr,  or  Lliaran*  TisMie,  PUurenehyma  (rXfvvc,  a  rib, 
from  its  firmness),  (fig.  44,)  consists  of  tubes,  or,  according  to  some, 
elongnted  cells,  of  a  fusiform  (/imus,  a  spindle)  or  spindlc-like  shape 
(Gg.  3),  having  their  walls  thickened  so  as  to  give  great  firmness. 
This  form  of  tissue  does  not  exist  in  cellular  plants.  Some  have  called 
this  tissue  Prosenchyma  (xfof.  close  to,  in  reference  to  the  close  appo- 
sition of  the  tubes),  a  term,  however,  generally  applied  to 
shortened  fusiform  cells  only.  Pleurenchymatous  vessels 
lie  close  together,  overlap  each  other,  and.  by  their  union, 
give  strength  and  solidity  to  the  plant  Their  membrane 
becomes  thickened  by  successive  deposits  of  layers  of  cellu- 
lose and  sclerogen,  and  in  a  transverse  section  the  tubes 
present  the  appearance  of  concentric  circles,  occasionally 
with  intervals,  where  the  ligneous  matter  is  deficient  (fig. 
45).  The  wood  of  trees  is  made  up  of  fibres  or  tubes  of 
this  kind,  and  they  are  found  in  the  inner  bark,  and  in  the 
veins  of  leaves.  The  woody  fibres  may  be  separated  from 
the  cellular  parts  of  plants  by  maceration.  In  this  way 
Flax  and  Hemp  are  procured,  as  well  as  the  Bast  used  for 
mats.  The  strength  of  the  woody  fibres  of  different  plants 
v.iries.  Thus,  New  Zealand  Flax,  the  produce  of  Phor- 
mium  tenax,  is  superior  in  tenncity  to  Common  Hemp; 
while  the  latter,  in  its  turn,  excels  Common  Flax,  as  well  m 
Pita  Flax,  which  is  the  produce  of  Agave  americana.  Linen 
is  formed  from  woody  tissue.  Cotton,  on  the  other  band, 
consisK  of  elongated  cells  or  hairs,  the  membrane  of  which 
becomes  contracted  in  the  process  of  drying,  so  as  to  appear 
twisted  when  viewed  under  the  microscope.  By  this  character 
mummy  doth  was  shown  to  be  composed  of  linen.  WofMl; 
fibre*,  in  fabric,  fonTi  muslin,  lace,  &c.,  (some  tine  lndi.ii 
muslins  only  are  formed  from  woody  fibre ;  other  muslin* 
are   made  of  cotton ;)  when  reduced   to  small  fragments, 

they  constitute  the  pulp  whence  paper  is  made. 

30.  In  its  oidinary  form,  PIcurenchyma  ha.s  no  definite  markingi 
on  its  walls ;  but  in  some  instances  these  present  themielvrs  in  the  foi 
of  simple  discs  (fig.  46),  or  of  discs  with  smaller  circlei  in  the  a«n' 
(fig.  47.)  The  luftcr  occurs  in  the  wood  of  Firs,  Pini-s,  and  Winter' 
bark,  and  has  rt-c^ived  the  name  of  glandular  or  puttctated  wi 
liMuc  These  markings  are  Ibnned  by  concave  depressions  on 
outside  of  the  walls  of  contiguous  tubes  which  are  closely  applied 
each  other,  forming  lenticular  cavities  between  the  vessels,  like  f 
watch-glasses  in  appoeition,  and  when  viewed  by  transmitted  light 
they  app«ar  like  discs  (fig.  46.)    In  the  centre  of  the  depresaoa 
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tliere    is  a  canal,  often  fhnnel-shaped,   and  the 
part  of  the    tube  corresponding  to  it  being  thus 
thinner  than   the  Burrounding  texture,  gives  the 
aspect  of  a  smaller  circle  in  the  centre  (fig.  47). 
When  a  thin  section  is  made  through  t'wo  parallel  j 
lines  of  punctations,  the  slits  or  fissures  are  seen 
which  give  rise  to  the  appearances  mentioned  (fig. 
48).      That  these  marl-.ings  are  cavities   between  I 
the  fibres  was  proved  by  Quekett  in  the  case  off 
fossil    pine  wood,  where   he   separated   lenticular  [ 
mases  of  solid  matter  from  the  discs.     There  isj 
sometiines  observed  a  thickening  layer,  in  the  form     m        47 
of  a  spiral  fibre,  surrounding  the  discs  more  or  less  completely. 
discs  are  usually  arranged  in  single  rows,  but  they  occur  also 
in  double  and  triple  rows,  more  particularly  in  Araucaria 
and  Altingia, — the  markings  altcrnnting  with  each  other. 
81.    Vibr»-T«Maiar  Tiame,  or  Troclienchtjma  (tracfiea, 
dpipe ;  rjaxv*.  rough),  is  formed  of  membranous  tubes 
nipering  at  each  end,  less  firm  than  Pleurenchyma,  and 
rither  having  a  fibre  coiled  up  spirally  in  their  interior,  or 
having  the  membrane  marked  with  rings,  bars,  or  dots, 
airaoged  in  a  more  or  less  spiral  form. 

32.  True  Mpirai  TriMrJih  (gpiroidca,  trachea),  constitnting 
the  typical  form,  present  themselves  as  elongated  tubes 
clustered  together,  overlapping  each  other  at  their  conical 
extremities,  and  having  a  spiral  fibre  or  fibres  surrounding 
the  interior  of  the  cylinder  (fig.  49).  Tlieir  outer  mem- 
bntne  is  thin,  and  consists  of  pure  cellulose.  At  the  point 
where  they  overlap,  it  is  sometimes  absorbed,  so  as  to  allow 
direct  communication  between  the  vessels.  The  fibre  or 
spiral  filament  is  generally  single,  forming  simple  trachea 
(fig.  50) ;  but  sometimes  numerous  fibres,  varying  from 
two  to  more  than  twenty,  are  united  together,  assuming  the 
aspect  af  a  broad  ribband  (fig.  51),  and  constituting  Pleio- 
InelUtt  (xMiW,  more).  Tlie  fibre  is  elastic,  and  can  be 
Qsrolled.  This  can  be  seen  by  taking  the  leaf  of  a  Polar-  4/ 
gsmtnn,  and  aftex  making  a  superficial  cut  round  the  stalk,  puUinq 
tht  parts  gently  asunder,  when  the  fibres  will  appear  like  the  threads 
i(  •  cobweb. 

33.  Spiral  vessels  were  first  noticed  as  early  as  1G61,  by  Henshaw 
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FOBH  AKI>  ABBANGEUEKT  OP  VESSKLS. 

They  occur  principaily  in  the  higher  classes  of  planU,  and  are  well  ( 
in  annual  shoota,  as  in  Asparagus ;  in  the  stems  of  Bananas  and  Plaa^ 
Uins,  where  the  fibres  may  he  pulled  out  in  handfula,  and  used  as  tin- 
der;  in  many  aquatics,  as  Nelambium  and  Nynipha;a;  and  in  Liliaceous 
plants.  In  hard  woody  stems,  they  are  principally  found  in  the  sheath 
surrounding  the  pith,  and  they  are  traced 
from  it  into  the  leaves.  They  are  rarely 
found  in  the  wood,  bark,  or  pith.  Spiral 
vessels  occasionally  exhibit  a  branched 
'  appearance.  This  may  arise  from  the 
union  of  separate  vesseb  in  an  angular  or 
jointed  manner,  as  where  a  leaf  or  branch 
is  given  otf  (fig.  52  a  a),  or  it  may  depend 
on  a  regular  division  of  the  fibres,  as  is  seen 
in  the  Mistleto,  Long-jeelc,  and  Gourd  (fig. 
53). 

34.  The  fibre  is  on  the  inside  of  the  mem- 
bran&  Quekett  has  shown  this  in  tilid- 
fied  spiral  vecsels,  where  the  mark  of  the 
spiral  was  on  the  outade  of  the  mineral  matter  filling  the  tube.  Thfe 
fibre  usually  turns  from  left  to  right,  if  we  suppose  the  observer  placed 
in  the  axis  of  the  tube  (fig.  54),  or  from  right  to  left,  if  we  suppose 
him  looking  at  the  vessel  in  its  natural  position.  The  fibre  retains  its 
direction  throughout  the  length  of  the  vessel.  When  examined  under 
the  microscope,  there  is  often  the  appearance  of  the  crossing  of  fibres 
^tig.  b4),  in  consequence  of  the  transparency  of  the  mem- 
brane, and  the  observer  seeing  the  fibre  on  each  side  of  the 
vessel  at  the  same  time.  In  twining  plants,  the  direction 
of  the  fibre  does  not  always  correspond  with  that  of  the 
stem.  The  coils  of  the  spiral  fibre  may  be  close  together 
(lig.  60),  or  bo  separated  (fig.  55).  Sometimes  they  beoome 
united  together,  and  to  the  membrane  of  the  tube,  so  that 
they  cannot  be  unrolled.  Such  vessels  are  called  dtmi 
M  trachea,  or  closed  ducts,  nnd  are  seen  in  ferns. 
FbImi  ar  srariMu  Trmchoi,  the  thetg  o(  some  withois,  are  ves- 
sels in  which  the  internal  fibre  does  not  form  a  complete  spiral  eoiL 
'Vhe  chief  varieties  are  annular,  rtttoulatad,  and  tealaF^omt  veawlt,  or 
ducts.  In  annular  veaaels  (anmuhu,  a  ring),  the  fibres  form  complete 
rings  round  the  tubes  (fig.  56).  They  resemble  tlie  trachea  of  ani- 
mals moTv  tlian  spiral  vessels  do.  The  rings  are  by  no  mfans  regular ; 
they  may  be  horixontol  or  inclined,  simple,  or  forked  (fig.  57),  placed 
near  to  each  other  or  separated  by  considerable  intervals,  the  intcr-. 
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mediate  spaces  being  sometimes  occnpied  by  a  fibre  of  an  elongated 
tpinl  form,  which  is  coutinaous  with  the  rings  or  distinct  from  them 
(fig.  58).  AU  these  forms  are  eanly  recognized  in  the  common  Bal- 
■m.  Occasionally,  the  ring  becomes  very  mnch  thickened  in  a  direc- 
lioa  perpendicular  to  the  vralls  of  the  vessel,  so  as  to  leave  only  a 
imall  space  in  the  centre,  as  in  some  of  the  Cactus  tribe.  When 
tepwate  fibres  cross  each  other,  fonniDg  a  kind  of  net-work  on  the 
wills  of  the  tabes  (fig.  59),  the  vessels  become  reticulated  {reticulum,  a 
net) ;  and  the  name  doited  is  sometimes  applied  when  the  fibre  is  so 
broken  up  as  to  leave  small  isolated  portions  adhering  to  the  membrane 
(6g.  60).  In  scalariform  vessels  {acala,  a  ladder),  there  are  short 
^^homontal  lines  or  bars,  composed  of  fibre,  arranged  along  the  sides 
^tf  the  tubes,  at  nearly  equal  distances,  like  the  steps  of  a  ladder,  and 
fttseotiiig  a  striated  appearance.     In  some  cases,  as  in  the  Vine  (fig. 


61),  they  are  composed  of  tubes  united  to  each  other  by  thin,  broad, 
otkliqae  extremities ;  at  other  times  they  taper  like  spiral  vessels.  They 
flenasUy  asstmie  a  prismatic  form,  the  angles  being  unmarked  by 
Unea,  as  is  seen  in  Ferns  (fig.  C2). 

8&  far—  Tcnek.— Another  kind  of  vessel  common  in  plants  is  the 
ftrotu  vessel,  so  called  from  the  appearance  of  pores  on  its  surface. 

Hg^  M,  (7,  M.— AonoUr  TMteU  from  tbs  atam  of  the  Connnon  ii4l<uiL 

FlA  Sil— Mnl  rtmtl.    Wide  culL  tnil  Sbrc  dlTidlng. 

fic  Ml— V«Mel  itunrlng  rtnci  of  flbre  aad  doti. 

Rf.  St.    BrtlirlSina  t<«k1  fniin  tlie  VIdc 

fi^  0  — Pitoutlo  HilmriAiim  rtmel  team  Royal  Fern  (OmiwMto  nfoiia. 


so 


FORM  AND  ABKAKGEUENT  OP  TE8SEU. 


The  tissue  formed  hy  porous  vessels  has  received  the  name  of  Vatijbrm 
tiaitief  Pitted  tissue,  Bothrenchyma,  or  Ta'phrenchyma  {fiiifnt  or  ri^ptf 
a  pit).  The  vesseb  are  of  large  size,  and  are  easily  observed  in  tho 
Vine  (fig.  63),  Sugar  Cane,  Bamboo,  Gourd  (fig.  98  ter),  and  other 
plants,  in  which  the  sap  circulates  rapidly  They  consist  of  cylinders 
more  or  less  eJongated,  in  which  the  ihickening  matter  is  so  deposited 
as  to  leave  part  of  the  memlirane  uncovered,  thus  giving  rise  to  the 
porous  or  pitted  ap[>earance.  The  uncovered  portions  of  membrane  are 
sometimes  absorbed  in  old  vessels,  and  a  direct  com- 
munication is  established  between  them.  The  pores 
have  sometimes  a  bordered  aspect,  which,  according 
to  Schleiden,  depends  on  air  contained  in  the  cavities 
between  cont  iguous  vessels.  Porous  vessels  are  usually 
united  to  each  other  by  a  broad  and  oilen  obliqi 
.septum. 
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37.  This  kind  of  vessel 
^iunally  presents  a  beaded  appear-' 
.-ince,  as  if  formed  by  porous  cells, 
with  distinct  constrictions  at  their 
point  of  union  (figs.  64,  65).  This 
;irticulatcd  Bothrenchyma  is  by 
some  considered  as  a  form  of  eel 
lular  tis.sue  (f  10,  fig.  22).  T». 
vesseb  exhibiting  contractions 
thbkind,  whether  spiral  or  po: 
the  terms  monili/orm  (momi 
necklace),  or  venni/orm  {vermit, 
worm),  have  been  applied ;  and  the  tissue  composed  of  spiral,  annular, 
or  porous  mouililbrm  vessels,  has  been  denominated  p/deboidal  (^xi^ 
CX<3»f,  B  vein). 

38.  i^uicifrrvaa  nmmrtm  form  the  tissue  called  Cinenchi/ma  (u>^«, 
move,  from  oertiiin  movements  of  their  contents,   to  be  uf\orwardt] 
noticed).     They  are  the  Milk- vesseb,  and  the  Proper  vesseb  of  old 
authors;  and  of  late  years  they  have  been  particularly  examined  and 
described  by  Schultz.     They  consist  of  long,  branched,  homogeoeou 
tubei,  having  a  dijiincter  of  about  ^^,,  of  on  inch,  which  unite 
uutttotnuae  freely  (fig.  CG),  thus  rcseiitblit)g  the  vessels  of  nnimala.4 
At  first  the  tubes  aru  very  slender  and  uniformly  cylindrical  (fig.  67 
a),  but  aAerward.t  they  enlarge  and  present  irregular  distcnMons  at 
diSl-rent  porli  uf  their  course  (figs.  67  b,  68),  lo  us  to  give  rise  to  an 
articulated  uppconnce.     Their  walls  vary  in  thickness,  and  an  aoi 
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I  by  any  depressions  or  fibres.  These  vessels  are  met  with  in 
the  inner  bark,  and  they  contain  a  granular  fluid  called  latex,  which 
u  at  first  transparent,  but  often  becomes  of  a  white,  yellow,  or  reddish 
coloar.  Eadlicher  and  Unger  state  that  they  are  formed  by  cells 
onited  in  a  linear  series,  their  septa  being  obliterated ;  while  Aleyen 
end  Schleiden  msuntain,  that  at  a  very  early  period  the  currents  of 
Uiez  may  be  seen  in  the  intercellular  canals,  and  that  ultimately  a 


tfpuHtf  membrance  is  developed  to  form  the  vessela.  The  tissue  can 
be  easily  examined  in  the  India-rubber  tree,  in  Dandelion,  Lettuce, 
Moi  Celandine,  and  in  various  species  of  Ficus  and  Euphorbia. 


1. — Dbvelopmkkt  Aim  Fmccnoaa  op  Vcssels. 

39.  The  simple  cell  is  the  state  in  which  vegetable  tissue  first  makes 
it>  appearance.  It  is  the  primary  form  of  all  the  textures  subsequently 
produced  in  vascular  plants.  To  the  elongation  of  cells,  and  the  depo- 
atian  of  thickening  layers  and  fibres  in  their  interior,  tlie  various  ves- 
sels owe  their  origin.  Thus  when  cells  are  developed  as  continuous 
bmxluiig  tabes,  which  anastomose  freely,  Cinenchyma  is  formed ; 
when  they  are  elongated,  as  spindle-shaped  tubes,  and  their  walls  arc 
tlkickeaed  and  hardened  by  depositions  of  ligneous  matter,  they  give 
rise  to  Pleorenchyma ;  and  when  elongated  membv.nnou8  tubes  are 
■iKDgtbened  by  spiral  fibres,  the  diflerent  kinds  of  Fibro-vascular  tissue 
•re  produced.  The  spiral  vessel  may  be  considered  as  the  type  of  the 
list-mentioned  tissae,  and  all  its  varieties  may  be  traced  tu  changes 

Fig,  W. — lAttdferou  TenelB  (CiiwuhYma)  from  Euphorbia  dulciL 
Vlfk  <7,  A— VuKls  of  L«(ox  trom  GeludUie  (CA<lMfeii<w»  mojia). 
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m»  asmiy  appGed  to  mA  other,  opedilly  whim  dttj 
<yr«rfa|v  the  acmbnac  bcaomea  ■bMfbed,  and  ifinel  wmiiinintfiuB 
MkaplMa.  llifa hM beat  Men  bnial and  paraiMTeadL  llMpiti 
or  dfpMBioH  OD  the  wallt  of  Jttmm,  and  the  thinniBg  of  the  tianM 
■I  pwtiealar  poinia,  aftpew  to  aerre  the  pnrpaee  of  allowing  the  n(id 
UlHUilwiffB  of  flttidi ;  and,  acoording  to  wme,  Utej  permit  the  paaaige 
t4  iomII  oelb  from  the  iatexior,  which  beoome  dereloped  aa  tube*,  and 
(om  branching  WHla. 

41.  Plrarcoehjmia,  in  iti  earij  itate,  contains  fluida,  and  cootcti 
t  hrtn  from  on*  part  of  the  plant  to  another.  In  the  progress  of  growth, 
thm  •Mxmdary  acpumti  obliterate  the  vessels,  as  in  the  perfect  or  heart 
wood  of  oniinarjr  trees.  These  deposits  are  often  of  a  rery  hard 
nature,  and  aHiune  partioolar  coloon  in  difitirent  kinds  of  treeSp 
Krom  the  finaaaai  of  this  tiaaae,  it  is  well  fitted  to  give  soliditj  to 
tb«  ittnt  aad  to  strengthen  the  leaves  of  plants.  In  Spiral  veaaels, 
ibt  fibra  adds  to  tlicir  ulasticitVi  and  keeps  the  tubes  always  penrioua. 
Tba  libra,  when  onoe  formed,  aoes  not  increase  much  in  thickness,  and 
ihu  sMondaiy  deposits  do  not  obliterate  the  canaL  Various  opinions 
hen  pravailtd  regarding  the  contents  of  these  vessels.  The  name 
TrMhrfBi  given  bv  Grew  and  others,  was  partly  from  their  structure, 
■sd  piuily  fkrni  tnc  idea  that  they  contained  air.  The  accurate  ex- 
pariinenUi  of  BischolT  lead  to  the  conclusion  tliat  the  perfect  spiral 
▼•■mU  oontray  air,  which  oftr  a  large  amount  of  oxygen  in 

Ita  oompMltion.     Hales  ihnw<  r  was  evolved  from  the  vessels 

iif  the  Vina  whan  oat,  and  Uecondolte  thought  that  port,  of  the  air  in 
lhp«>i  vc«toU  Win  (li-rlvcd  from  the  pores  of  the  leaves.  Other  authors 
I""'  IS  conveying  fluids,  while  a  third  set  maintain 

'"'  ,!■..  iirf«,-nt,  the  air  being  derived  in  part  from 

^  rior  of  the  pUnL    The  other  kinda 
'— - the  porous  vessels,  are  the  means 


rcxcnoNS  of  vessels. 


SS 


by  which  the  fltdds  taken  up  by  the  roots  of  plants  are  conveyed  to 
the  leaves,  and  to  all  parts  of  the  plants.    Laticiferons  vessels  contain, 
aooorduig  to  Schultz,  the  elaborated  sap  or  latex  on  its  return  from 
the  leaves  to  the  bark.     This  latex  is  either  transparent  or  opaque, 
oolourless  or  coloured.   These  vessels,  when  examined  with  the  micro- 
scope in  the  living  plant,  exhibit  movements  in  their  fluid  contents  of 
,  peculiar  kind,  which  will  be  considered  under  Cyclosis.  (p.  134) 
42.  The  cell  has  been  already  shown  to  be  the  type  of  all  the  tissues 
^of  plants,  and  to  be  the  ba^is  of  all  vegetable  structure.    It  is  of  equal 
importance  as  regards  function.    In  the  lowest  plants,  as  the  Protococ- 
cus  nivalis,  or  the  Alga  found  in  red  snow,  and  the  various  species  of 
Palmella,  Nostoc,  and  Hsematococcus,  cells  constitute  the  whole  sub- 
stance, and  pertbrm  all  the  functions  of  life ;  they  absorb  and  assimi- 
late, thus  performing  the  fiinctions  of  nutrition  and  secretion,  and  they 
form  new  cells,  thus  reproducing  individuals  like  themselves.    When 
a  more  complex  structure  exists,  as  in  the  higher  tribes  of  plants, 
certain  cells  are  appropriated  for  absorption,  others  are  concerned  in 
aarimilation,  and  others  in  forming  and  receiving  secretions.    When  a 
certain  degree  of  solidity  appears  to  be  required  to  support  the  stem, 
leaves,  and  flowers,  ligneous  matter  is  deposited,  and  woody  flbre 
ned.   When  the  transmission  of  fluids  and  air  is  carried  on  rapidly, 
Ithe  elastic  fibres  of  the  fibro-vascular  tissue  seem  to  keep  the  elongated 
ells  and  vessels  pervious,  and  when  the  elaborated  sap  is  conveyed 
utinuously  without  interruption,  anastomosing  tubes  occur  in  the 
brm  of  laticiferoua  vessels. 


TaBCUIB  AnKXSOESaST  or  VEOITABt.B  TiasDcs. 

A — Cdlolar  Tiasae  (PamichTin*),  composed  of  mranbrsne,  or  of  membrane  and  flbre, 
turiog  Uie  funu  of  vesicles  whose  length  does  not  greatly  exceed  their 
breadth. 
I.  H«nbmHnis  CdlaUr  Tissue ;  cells  formed  by  membrane  ilooe,  of  vorioas  thick- 

IMM,  but  without  markings  on  iL 
J.  FntMi  Cellular  Tissue;  cellx  formed  by  membmne,  which  has  been  onequolly 
tiikkened  in  such  a  way  as  to  leave  rounded  depressioDS  at  regular  in- 
terraU. 
4L  IBkow  CeUnlar  Tinue  (Inenchyma) ;   cells  formed  by  membrane  osd  fibre; 
oocaidonally  fiirmtd  by  fibre  alone. 
a.  Binral  Cells,  with  a  cumplele  spiral  fibre  iaiidp. 
6.  Dotted  Cells,  with  o{>aqiie  viiots,  which  arc  isolated  portions  of  fibre. 
I      Tawilllir  or  Tubular  Tb^^ue  ( A  n^ench^-ma),  compo.st'd  of  cylindrical  tubei,  which 
an  more  or  lew  coutinuoiis,  uud  usually  overlap  each  other,  or  are  noiled 
by  broad  «bli>(ue  extremities. 
I.  VaBteBnom  Vascular  'I'issne;   tul>es  formed  by  membrane  alont,  of  vaiiotu 
thickntss,  but  without  marking  on  it. 
1.  ligneous  Ttasoe  (Pleurenchyma),  composed  of  fbslform  tabes  with  thickened 

waUa. 
3.  LatkUenma  Tianie  (Cinenchyma),  composed  of  tnbea  which  anastomose,  often 
t  bngolar  dilatations,  and  convey  a  peculiar  fluid,  called  Latex. 
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▲BBANOEMENT  OP  VKGET&BLE  TISSUES. 


IL  Ponmi  VascuUr  TUsno ;  tubes  formed  by  membrane,  which  beeoom  ihVtmrt  , 

by  spinU  depoaita,  in  such  a  way  aa  to  leave  rouuded  depnarioai  at  m-  | 

Kular  interrala. 

1,  TaaUbrro  Tissue,  or  Porooa  vtaseli  (Bothrendiyma  or  Taphrenchyma) ;  Uigt 

tubes,  omally  ending  in  broad  extremities,  with  pits  or  circular  martinga 

on  their  walla.    lUs  tissue  sometimes  exhibits  oontractions  at  regalar 

intervals,  as  if  formed  of  porous  cells  laid  end  to  cod,  and  tfaao  is  calkd 

Moniliform,  or  Beaded  (Articulated  Botlireochyma). 

S.  Pnnctatsd  Tissue  (Glandular  Woody  Tissue);  fiuiform  wood/  tubes,  with 

depressions  and  maridngs  on  their  walls,  presenting  the  appearance  ciihsr 

of  a  single  or  double  circular  disc. 

III.  Fibro- Vascular  Tissue,  composed  of  tubes  in  which  the  thickening  matlar  la 

deposited  In  the  form  at  spiral  fibres,  rings,  ban,  or  dola. 

a.  Perfect  Mbro- Vascular  Tiisne,  composed  of  tubes,  in  which  than  la  a  ^■*~J 

plele  spiral  fibre. 

1.  Spu-al  Vessels  (IVschess,  Trachenchyma),  in  which  the  spiral  Sbre  b  i 

and  may  be  unrolled. 
'i.  Cloned  Spiral  vessels,  or  cloaed  Trachec,  in  which  the  spiral  fibre  la  I 
or  its  coils  so  united  to  each  other,  and  to  the  membrane,  that  thoy  c 
be  unrolled. 

k.  Imperfect  Fibro- Vascular  Tissue,  composed  of  tubes  marked  by  riogii  Unas. 
ur  tints,  but  without  a  oom|iiete  fibre  insid& 
Annular  Vessda  or  Ducts,  luving  fibres  in  the  fiina  of  detaciMd  i 

which  arc  oecaaioDally  united  by  portions  of  fibre, 
lioticulatcd  Vends,  having  fibres  which  cmta  ooch  other,  or  ai 
so  irregularly  as  to  Ibrm  a  net-work. 
8.  Scalorifurm  Vessels,  ba\ing  their  walls  marked  by  isolated  poftiooa  of  ( 

in  the  form  of  ladder-like  ban. 
4.  Dotted  Veaseis,  having  Ihcdr  walls  marked  by  isolated  portions  of  fibn  ia 
the  fonn  of  opaqna  dots  or  points. 
Any  of  the  vessels  indodad  under  the  Fibro-vaacular  tisaoe,  may  exhibit  contiae- 
tlons  at  regular  intervals,  so  aa  to  become  mooUifonn. 


1. 


2. 


CHAPTER  IL 


COMPOUND  OEGANS  FORMED  BY  TlIE  TISSUES. 


43.  Some  plants  connit  of  cella  only,  which  continue  througbov 
life  to  produce  new  cell*,  and  to  perform  all  the  vital  functions.  *" 
grcMt  mftsa  uf  flowering  plants,  however,  although  origioully  ccllg 
produce  organs  compoM-d  of  cells  nnd  vessels  variously  nrrsinged, ' 
coven<d  by  an  epidermic.  These  compound  Organs  may  bo  di» 
into  jVu/n'/ire,  or  those  conwmcd  in  the  nourislimeut  of  the  plant;! 
and  RfprvJuctive,  or  those  which  are  employed  in  the  production  afl 
new  individuals.  The  funncr  consist  of  the  stem,  root,  and  lettve»|l 
the  latter,  of  the  flower  and  fruit. 


OBOAM8  or  KUTBinON  OR  TXOKTATIOV. 


SECTION  L— OBOAKS  OF  NUTBITION  OB  VEGETATIOH. 
1.— Stbqctdxb,  Abbahoemett,  aud  Sfscial  FoHcncnrt. 

44.  Under  thii  head  will  be  consideied  the  tissues  of  which  the 
Tinoos  Biitritive  organs  are  composed,  the  mode  in  which  the  parts 
are  arnDged,  and  the  particular  function  which  each  of  the  organs 
perfonos* 

OEHBBAL  IJCTKODMEXT. 

45.  Cteaaaal  iMegiwBCBt  is  the  name  given  to  the  external  cellular 
eorering  of  plants.     It  con  be 
easily     detached    from     young 
teares    and    stems,    usually    in 
the  form  of  a  colourless  trans- »^ 
parent     membrane      By    pro- 
longed maceration  it  has  beeu 
shown  to  consist  frequently  of 
two  layers;  a  superficial,  called 
OaieU  or  Pdlicle  (fig.  69  p  p), 
and  a  deep  layer,  usually  called ' 
the  E^ridtrtnis  (fig.  69  <  e). 

46.  Tha    amprrtetml   Pelllcki 

(pt^iit,  skin)  is  a  very  thin  con- 
tinuous   membrane,     which    is 

spread  over  all  parts  except  the 

openings  of  the  stomata ;  in  some 

cases  entering  these    openings, 

and  lining  the  cavities  beneath 

them.  It  is  formed  from  the  epidermal  cells  below 

it;  Treviranus,  Schleiden,  and  Payen,  considering 
it  as  a  secretion  on  the  outside  of  the  cells,  while 
Mohl  and  Henfrey  look  upon  it  as  composed  of  the 
altered  primary  walls  of  the  cells.  Mitscberlich 
regarus  it  as  a  corky  substance  which  preserves 
the  htimidity  of  the  plant,  by  preventing  the 
evaporation  of  moisture.  This  substance  is  con- 
ridered  by  him  to  be  an  important  constituent 
of  the  cell-walL  In  fig.  70  the  pellicle  is  repre- 
sented as  detached  from  the  leaf  of  the  cab- 
bage, forming  a  sheath  over  the  hairs,  hhhh, 
and  leaving  slits,  ss,  corresponding  to  the  open- 
ings of  the  stomata.  The  pellicle  is  perhaps 
similar  to  the  intercellular  substance  surround- 

Rb,  «a— Ocncnl  IntMnmat  of  a  leaf  of  Iria  gennanlca.    pp.  The  Cnticnln'  pellicle  vtt^ 
tuC/,  IrtOK  opon  tiw  Vff  epldennla,  <  e,  {onned  of  heugonal  celli,  and  AunUhad  wtto 

in»  Tot^PdHda  of  Cabban  detadied  b;  maoentlon,  eoTSitOR  tha  ti«)ia.  A  A  A  A,  asd  iMfto^ 
Hiiilaia  I  >.  rnTTTmfl-r  T-  •^-  -—— 

O 


EPIDERMIS. 


ing  cells,  and  to  the  dffiniu  mucus  which  is  conspicuous  in  some  sea- 
tweeds  (fig.  29  6).  It  is  possible  that  this  matter,  in  place  of 
being  produced  on  the  outside  of  cells,  may  be  Ibrmed  within 
them,  and  ultimately  deposited  externally  by  passing  through  their 
parietes.  On  the  inner  Burface  of  the  pellicle  the  impressions  of 
[,the  epidermal  cells  are  sometimes  observed  (fig  CO  p).  The  pellicle 
ia  the  only  layer  of  integument  which  is  present  in  aquatic  plants, 
and  in  eome  of  the  lower  tribes. 

47.  The  EpidcrmU  (ixi,  upon,  and  Si;/4at,  skin),  (fig.  C9  e  «),  b  ex- 
tended over  all  the  parts  of  plants  exposed  to  the  air,  except  the 
stigma.  The  internal  cavities  of  seed- bearing  organs  are  lined  by  a 
delicate  membrane,  termed  Epithelium.  On  the  extremities  of  newly- 
formed  roots,  the  integument  consists  of  loose  cells,  which  are  consi- 

Mer«d  either  as  being  the  ordinary  cellular  tissue  of  the  plant,  or  a* 
jbeing  an  imperfectly-formed  epidermis,  which  has  received  the  name 
I  of  Epibltma  {iwl,  upon,  and  ^Xq^cc,  wound,  as  being  the  tissue  which 
first  covers  wounds).  This  latter  kind  of  tissue  occupies  the  place  of 
the  epidermis,  in  the  parts  of  plants  which  are  always  under  water. 
On  the  aerial  roots  of  Orchidaceous  plants,  there  is  an  epidemuJ 
layer  consisting  of  spiral  cells  (fig.  23),  containing  air. 

48.  The  epidermis  ia  usually  formed  by  a  layer  or  layers  of  ootn- 

preaaed  cells,  which  assume  a  more 

'  or  lesa  flattened  tabular  shape, 
and  have  their  walls  bounded  by 
straight  or  by  flexuous  lines.  Fi" 
69  e  e,  represents  an  epidennis' 
formed  of  regular  hexagonal  cells ; 
fig,  72,  one  composed  of  irregular 
hexagons;  while  in  fig.  71,  the 
boundaries  of  the  cells,  «,  are  fleziw, 
ous  and  wavy.  The  cells  of  the 
dermis  are  so  ultimately  united 
together,  as  to  leave  no  intercellu- 
lar spaces  (fig.  74  e  e). 

49.  The  epidermis  is  sometimes 
thin  and  sofl,  at  other  times  dense 
and  hard.  In  the  former  caue  it 
may  be  easily  detached  from  the 
subjacent  cells ;  in  the  Utter,  the  cells  become  thickened  by  depo«tti^ 
and  sometimes  the  layers  are  so  produced  as  to  leave  uncovervd  spota, 
which  communicate  witli  the  interior  of  tlie  cell  by  canals  passing 
through  the  thickening  layers,  as  in  Cycas.  In  Rochea  falcata  (6a. 
73),  the  epidermis,  «  «,  consists  of  two  layers  of  cells — the  outer  ooes 
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liig*,  the  inner  small.  The  cells  of  epidermis  are  usually  filled  with 
ootonriess  fluid,  but  they  sometimes  contain  resinous  and  other  sub- 
Waxy  matter  is  occasionally  foaad  in  the  epidermis,  silica  is 


net  with  in  the  integument  of  grasses  and  Equisetums,  and  carbonate 
of  lime  in  that  of  Chara.  The  colour  of  the  epidermis  generally  de- 
peods  on  that  of  the  subjacent  parenchymatous  cells,  from  which  it  can 
be  separated  as  a  colourless  layer,  llie  epidermal  cells  arc  usually 
Urger  than  those  of  the  tissue  below  them;  but  sometimes,  for  instance 
in  Ficus  elaslica,  they  are  smaller. 

50.  sismaai  (trro'/to,  a  mouth)  are  openings  existing  between  some 
of  the  cells  of  the  epidermis  on  parts  exp>oscd  to  the  air.  They  consist 
usually  of  two  semilunar  cells  surrounding  an  oval  slit  or  orifice  (figs. 
G9  *  «,  71  »),  which  have  been  considered  as  resembling  the  lips  and 
Ibe  orifice  of  the  mouth.  Stomata  open  or  close  according  to  the  state 
of  moiiiture  or  drynes.s  in  the  otraosphere, — these  changes  depend- 
ing on  the  hygroscopic  character  of  the  cells.  By  examining,  under 
Ibe  microscope,  thin  strips  of  epidermis  in  a  moist  and  dry  state, 
it  will  be  seen  that  in  the  former  case  the  lips  are  distended,  they 
ttmtDe  II  crescentic  or  arched  form,  and  leave  a  marked  opening 
between  them ;  while  in  the  latter  they  collapse,  approach  each 
other,  and  close  the  orifice. 

51.  Tlie  cells  surrounding  the  openings  of  stomata  are  some- 
time* numerous,  as  in  Marchantia.  In  Ceratopteris  thalictroides, 
AOman  observed  stomata  formed  by  three  cells ;  two  of  which,  in 
dieir  open  condition,  are  crescentic  and  concave  inside,  while  the  third 
nmraods  them,  except  at  a  small  space  at  the  end  of  the  long  axis  of 
tie  stoma,  and  has  on  this  account  been  called  peristomalic  (»i{i. 
toond).  In  Equisetum,  the  stomata,  which  are  about  ,^g  of  an  inch 
I  their  greatest  diameter,  consist  of  four  pieces ;  two  of  which  are 


He  Tl  miuiiiiJ  \*ya,  from  spprr  mrfkc*  of  a  le«f  of  Raumeuha  ogaoMM  when  gTowiog 
*itf«aMr.    «««  Cpid«rmBl  celU    ««««,8tom«u. 

ft&  tt^^VinkAl  wctkon  of  lower  epidermis  oC  the  leftf  of  Roch*a/akata.  t  f.  Double  epl<1er> 
■■■lii^ wM «(i7  lo'SB  cxtenul  celU,  imiill  Internal  onca,  pierced  b;  a  ttoma,  <,  wtUcii  com- 
^MMiVMk  aliciisa,  t  f,  Panschjrnia  of  tbe  leat 
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arched  and  thick  at  their  otiter  convex  margin,  becoming  thin  at  their 
inner  concave  edge,  where  two  other  bodies  occor,  having  namerous 
prooeases  like  the  teeth  of  a  comb,  hence  called  pectinate  {ptcUn,  a 
comb).  Occasionally  the  stomatic  cells  become  united,  so  as  to  appear 
in  the  form  of  an  uninterrupted  rim ;  and  at  other  times  the  stoma  is 
a  minute  orifice  in  the  walls  of  a  cavity. 

52.  Stomata  communicate  with  intercellular  spaces  (figs.  73  b,  74  «), 
the  connection  being  sometimes  kept  up  by  means  of  a  funnel-shaped 
prolongation  of  the  cuticle,  called,  by  Gasparrini,  a  ciiloma  (s/vm,  a 
cyst  or  bag,  and  ffT&/«t(,  a  mouth).  They  are  scattered  over  the  sorfaoe 
of  tlie  epidermis  in  a  variable  manner.  Sometimes  they  are  placed  at 
regular  intervals  corresponding  to  the  union  of  the  epidermal  cells 
(fig.  69  s) ;  at  other  times  they  are  scattered  without  any  apparent 
order  (figs.  71,  72) ;  and  in  other  instances  they  are  united  in  sen  of 
two  or  three,  or  in  clusters  at  particular  points,  as  may  be  aeen  in 
Begonia,  Saxifraga  (fig.  75  a  »),  and  Proteacero. 

53.  Stomata  occur  on  the  green  parts  of  plants,  especially  on  the 
leaves  and  their  appendages.  They  are  not  usually  found  in  ceUular 
plants,  nor  in  plant*  always  submerged,  nor  in  pale  parasites.     This  it 


not,  however,  a  anivenal  rule,  for  stomata  have  been  detected  m 
Marohantia  and  some  other  Cellularts ;  also  in  the  submerged  leaves 
of  Eriocaulon  sctaccum,  according  to  Griffith,  and  in  the  pale  parasite 
Orobanche  Eryngii,  according  to  Duchartre.  They  do  not  exist  in 
roots,  nor  in  plants  kept  long  in  darkness  so  as  to  be  blanched  or  otio- 
Uted,  and  they  are  rare  or  imperfectly  developed  Lq  succulent  plants. 


il  MTtlon  or  •pUcnala.  ham  tb*  lowv  •ufen  of  tiM  hatof  MaMv, 
>  or  Ui<>*pM«rnial«IK<^ilnlaonnI«Mat  pinacbnidAalik 
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54.  Stomata  vary  in  their  form. 
The  oral  form  is  very  common,  and 
may  be  easily  seen  in  Liliaceoas 
plants ;  the  spherical  occurs  in  On- 
OMiiain  altissimum  and  the  Prini- 
roce,  the  quadraugular  in  Yucca 
«od  Agaye.  In  the  Oleander,  in 
place  of  stomatn,  there  are  cavities  ' 
in  th«  epidermis  protected  by  hairs 
(fig.  76  *)• 

55.  The  development  of  stomata  has  been  traced  by  Mirbel  and 
UohL  In  the  Hyacinthus  orientalis,  they  appear  first  between  the 
epidermal  cells  in  the  form  of  quadrangular  spaces  containing  granular 
inalter,  which  gradually  collects  towards  the  centre,  where  a  septum 
or  partition  is  formed.  This  septum  ultimately  splits,  leaving  a  slit 
or  opening  which  constitutes  the  stoma.  Mohl  has  traced  this  process 
throughout  the  same  leaf  in  difiFerent  stages  of  growth.  In  Mar- 
chantia,  Mirbel  found  several  tiers  of  cells  forming  the  stoma,  and  he 
(upposed  that  the  opening  was  produced  by  the  absorption  of  a  cen- 
tral cell,  leaving  the  others  to  form  the  rim  or  border. 

50.  The  number  of  stomata  varies  in  different  parts  of  plants,  Tliey 
are  most  abundant  on  the  under  surface  of  leaves  exposed  to  the  air, 
and  are  often  entirely  wanting  on  the  upper  surface,  more  especially 
when  it  has  a  dense  shining  cuticle.  In  floating  leaves  the  stomata, 
wbea  present,  are  on  the  upper  surface  only.  When  plants  usually 
under  water  are  made  to  grow  for  some  time  in  the  air,  their  leaves 
exhibit  stomata.  When  leaves  grow  vertically,  the  stomata  are  often 
equal  in  number  on  both  sides.  The  number  of  stomata  varies  from 
*  few  hundreds  to  many  thousands  on  a  surface  of  one  inch  square. 
Tlte  following  table  exhibits  the  number  of  stomata  is  the  leaves  of  a 
few  plants : — 


■roiiATA  IS  omc  noa  squabs. 

Upjwr  >I<I&  Voitt  tiSa. 

UaHelo 200     200 

I^BAtHBitu,    2,000     3,000 

KhMBD  palmatom,    1,000     40,000 

Oiaaa  amabOe^  2C,000     20,000 

26,000     20,000 

88,600     88,500 

40,000     40,000 

None.       4,000 

Paoey, None.      13,000 


Clov*-]iink, 


n^  TC— Vcrtlcml  tcctlos  of  lower  cpldennli  of  the  letf  of  A'lrium  Olta»dtr.    t,  EpUennlt 
I  of  Mnerml  Ujen  of  eeUt.  p,  rareocb^XD*  of  tbe  let!   i,  Ctrltj  (IMed  « 1th  bilrt  wlilcli 
utmitotnt. 


so  EPIDEBMAI,  APPESKAOES.— HAIRS. 

Uiiptr  M^  Under  (Uc 

Vine, None      13,600 

Holly None.       63.800 

CherT}--Uiu«], , None.       90,000 

Lilac,    Few.        160,000 

57.    ApprB4>«ra  of  ilie    Epidenai*.    or    AppunUcalar    Oi|f»  — 

The  epidermis  frequently  exhibits  prujections  or  papillie  on  its  soriiic«, 
in  consequence  of  some  cells  being  enlarged  in  an  outward  direction 
(fig  73  e  e).  When  these  assame  an  elongated  or  conical  form  they 
constitute  fuxirs  (pili  or  vilU),  as  seen  in  (fig.  11  h  k  h). 

nalra.  then,  are  composed  of  one  or  more  transparent  delicate  cells 
proceeding  from  the  epidermis,  and  covered  with  the  cuticle  (fig.  70). 
They  are  erect  (fig.  78  a),  or  oblique,  or  they  lie  parallel  to  the  sur- 
face, and  are  appressed.  Sometimes  they  are  formed  of  a  single  cell, 
which  b  simple  and  undivided  (fig.  78  a),  or  forked  (fig.  78  b),  or 
branched  (fig.  78  c)  ;  at  other  times  they  are  composed  of  many  cells 
either  placed  end  to  end,  as  in  moniliform  or  neck-lace-like  hairs  (fig. 


1,  y^^  iT, 


79),  or  united  together  latemlly,  and  gradually  forming  a  con«,  m  in 
Compound  hairs  (fig.  80),  or  branched  (fig.  81).  When  several  bain 
proceed  from  a  common  centre,  they  become  stellate  ($teUa,  a  star*. 
or  radiated  (fig.  82).  The  latter  arrangement  occurs  in  the  hair'<  .f 
the  Mallow  tribe,  and  is  well  seen  in  those  of  Deutzia  scabra.  Whco 
st«llate  hairs  are  placod  closely  together,  so  as  to  form  a  sort  of  mem- 

>t('  77.— Tnanc  Too<  of  IttiitT,  thnwlng  ceOslar  pcocWM,  A  k  A,  •qolTtlaal  to  Inim    fc  ne 
•^dfrma]  c*U»  wntcti  are  iiol  elatii;At«L 

.^7K-n*ln(bnn«illiy  •UiElcrdUof  tba*|>l<lannl«&  a,  Slmpla  b«lc  *,  Bite«tatf  tait 
or  MiraiMan  gapliu.    i-,  Br*Bch«<l  h«lrtrf  AnbU  tlp«sa.  ^^ 

-  '^?»-:«'--0»'>w«»<i'>«»»»»>r»»ill>Tttc«alon«<wir«rileell*  <,  tpMsnUh  A  Itm^ 
WW  Mir,  mm  i^ofaaia  oii>loe4«Bl««,  -'^~ 


EPIDERMAL  APP£!rDA0£8. — HAIBS. 


expansioD  (fig.  83),  a  »cal«  or  acwr/"  is  produced.  To  stich  ex- 
pansions of  the  epidermis  the  name  lepis  (^is-i;,  a  scale),  is  applied,  and 
the  surface  is  said  to  be  lepidote.     These  scales  have  sometimes  a  beau- 


^■■ial  silvery  appearance,  as  in  Elteagnns.  Surrounding  the  base  of 
^'fte  leaves  of  Ferns,  a  bro\Tn  chafiy  substance  occurs,  consisting  of 
elongated  cells,  to  which  the  name  of 
famenlaetoiu  hairs,  or,  ramenta  {ramen- 
tmn,  »  shaving),  has  been  given.  In 
Ptlms  also  a  similar  substance  occurs, 
called  rtHadum  {r^iadwn,  a  net),  or 
vutttuHoy  {matta,  a  mat).  Pricklu 
or  acuUi,  as  in  the  Rose  (fig.  191  a), 
are  hardened  hairs  connected  with  tlie 
epidermis,  and  differ  from  spines  or 
thorns,  which  have  a  deeper  origin. 
fieTc  are  bristles  or  stiff  hairs,  and  the 
lorfaces  on  which  they  occur  are  said  m 

to  be  Ktoae  or  setaceous.     Some  hairs,  as  those  of  Drosera,  or  sundew, 
lixve  one  or  more  spiral  fibres  in  their  interior. 

58.  Various  names  have  been  given  to  the  different  forms  of  hairs : 
they  are  clavaie  or  dub^haped  (clava,  a  club),  gradually  expanding 
from  the  Iwse  to  their  apex  ;  capitate^  having  a  distinct  rounded  head  ; 
rough  or  fcabrous,  with  slight  projections  on  their  surface  ;  hooked  or 
vadnate  {uncua,  a  hook),  with  a  hook  at  their  apex  pointing  down- 
wuiii  and  to  one  side  ;  barbed  or  glochidiatt  {y*.axlt,  a  barb),  with 
two  or  more  hooks  around  the  apex  ;  shield-like  or  peltate  {pelta,  a 
bnckler),  when  attached  by  their  middle,  and  projecting  horizontally 

f\f.  m—T*nmanei.  onbruichtd  laalr,  from  Hem  of  BryonU  alhn    SI.  PirtlHoneil.  bnnched 
Mr.  ttvm  Sower  of  KIcuidrs  anomila.    82.  Stellate  oi  lUr-lllie  hair,  tnim  leafol  AlUUMnaea. 
11^  tL-Seiit  or  talj  bdr,  ftoin  leaf  of  Hlppoptialj  rtiaiiuialile& 
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Venus'  Fly-trap  (Z)i 


on  either  side  (fig.  84),  as  in  many  cruciferous  plants;  eiliattd  {ci' 
An  eye-lash),  when  surrounding  the 
margin  of  leaves.  On  the  pod  of 
the  Co  witch  (-1/u<n/naprurieni),hairs 
are  produced  with  projections  on 
their  surface,  which  cavise  great  ir- 
ritation  when    applied   to   the   skin 

musci'pula),  stiff  hairs  exist  on  the  blades  of  the  leaf  (fig.  186  e),  which, 
when  touched,  cause  their  closure. 

59.  Hairs  occur  on  various  parts  of  plants;  as  the  stem,  leares, 
flowers,  seed-vessels  and  seeds,  and  even  in  the  interior  of  tcskU. 
Cotton  is  the  hair  surrounding  the  seeds  of  Gossypium  herbaoeum. 
Hairs  are  developed  occasionally  to  a  great  extent  on  plants  expoMd  to 
elevated  temperatures,  as  well  as  on  those  growing  on  lofty  moontaioa. 
When  occurring  on  the  organs  of  reproduction,  they  seem  to  be  con- 
nected with  fertilization,  as  the  hairs  on  the  style  of  GoldfosuA  or 
Kucllia,  and  the  retractile  hairs  of  Campanula.  Different  parts  of 
plants  are  transformed  into  hairs ;  as  may  be  seen  in  the  flowering 
■talks  of  Rhus  Cotinus,  and  in  the  calyx  of  Compositae. 

60.  Names  are  given  to  the  surfaces  of  plants  according  to  like 
presence  or  absence  of  hairs,  as  well  as  the  nature  of  the  bain  whidi 
cover  them.  The  following  are  the  more  important  terms : — Glabmu, 
smooth,  having  no  hairs;  haary  {pilosus),  furnished  with  bairt; 
ptibftKxnt,  covered  with  soft,  short,  downy  hairs ;  nltma,  having  long, 
wetik,  often  oblique  hairs ;  tericeoas,  covered  with  long,  cloaelj  ap- 
pressed  hairs,  having  a  silky  lustre;  hispid  {hispidus,  hirtua),  coTered 
with  long  stiff  hairs  not  oppressed ;  hirsute,  having  long  tolerably  dia- 
tinct  hairs,  not  stiff  nor  appressed ;  velvety,  (vdutinus),  with  a  dense 
covering  of  short  down,  like  velvet;  tomentosc,  covered  with  crim, 
rather  rigid,  entangled  hairs  like  cotton,  which  form  a  sort  of  felt 
(tommtttm);  wooUy,  with  long  curled  and  matted  hairs  like  wool; 
bearded  or  stvpote,  {rrvirii,  tow),  when  hairs  occur  in  small  tufU. 

61.  The  hairs  which  are  most  fi-equently  met  with  in  plants  are 
called  lymphatic,  fiom  their  not  being  connected  with  any  peculiar 
secretion.  Those,  on  the  other  handi,  which  have  secreting  cells  at 
tbeir  base  or  apex,  are  denominated  glandular,  and  are  not  to  be  di»- 
tingtiithed  from  glands,  under  which  therefore  they  will  b«  cooaideivd. 
Lymphatic  hairs  occur  on  parts  exposed  to  the  iiir,  and  are  wanting 
in  blanched  plants.  On  young  roots,  cellular  projections  of  the  ooticla 
are  seen  (fig.  77).  which  may  b«  called  radical  hairs.  Young  leavea 
and  buds  are  frequently  thickly  covered  with  protecting  hiure.  In 
thu  instance  the  hairs  arise  chiefly  from  the  veins ;  and  as  the  leaves 
increase  in  size,  and  the  veins  are  separated,  the  hairs  become  scattered, 

r)a.M.-rallalalwiraf  IMMfUisyikUlalaf  iNnipMamU*    (.  Tbe  (lud  whkb  cgB> 
Bmnlartw  wlUi  Um  hair. 
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•nd  apparently  less  abundant.     On  the  pnrts  of  tht;  (lower,  coloured 
hairs  occur  which  have  been  called  coralline. 

62.  GiaBda  are  collections  of  cells  I'orming  secretions.  The  term 
bat  been  vaguely  applied  to  all  excrescences  occurring  on  the  surfaces 
of  plants.  They  are  either  t(alked  (peliolale,  ttipitate)  or  not  stalked 
(laiik).      The    former        a  6  «  4 

nay  be  called  glandular  ^% 

hairs,  having  the  secret- 
ing cells  at  the  ape.\. 
Stalked  glands,  or  glan- 
dular hairs,  are  either 
composed  of  a  single 
cell,  with  a  dilatation  at 
the  apex  (fig.  85  a),  or 
of  several  cells  united 
log^her.  the  upper  one 
being  l}ie  secreting  or- 

g«a(fig.85*).   In  place   -^^"=        ^^  r^e  "H"^ 

of  m  siagle  terminating  ^ 

secreting  cell,  there  are  occasionally  two  (fig.  85  c)  or  more  (fig.  85  d). 
Hairs  sometimes  serve  as  ducts  through  which  the 
secretion  of  glands  is  discharged ;  these  are  glandular 
hatrt,  with  the  secreting  cells  at  the  base.  Such  hairs 
are  seen  iu  the  nettle  (fig.  86),  in  Loasa  or  Chili 
nettle,  and  in  Malpighia  (fig.  84),  and  are  commonly 
CiUed  tdngt.  In  the  nettle  they  are  formed  of  a 
angle  conical  cell,  dilated  at  its  base  (fig.  86  6),  and  closed 
■t  first  at  the  apex,  by  a  small  globular  button  placed 
obliquely  (fig.  86  »).  This  button  breaks  off  on  the 
•lightest  touch,  when  the  sharp  extremity  of  the  hair 
enters  the  skin,  and  pours  into  the  wound  the  irritating 
fluid  which  has  been  pressed  out  from  the  elastic  epider- 
mal cells  at  the  base.  When  a  nettle  is  grasped  with 
violence,  the  sting  is  fractured,  and  hence  no  injury  is 
done  to  the  skin.  The  globular  apex  of  glandular  hairs 
■ometimes  forms  a  viscid  secretion,  as  in  the  Chinese 
prinurose  and  sundew.  The  hairs  of  the  latter  plant,  by 
this  Mcretion,  detain  insects  which  happen  to  alight  on 
them. 


ttt  BL— Olindoliir  baltm  e,  Kpldermii.  a,  Hair  formed  by  t  ilngle  cell  from  nsjrmOrlinn 
(Mmk  K  lUlt*  tinned  of  KTeml  ralla  terminated  t>jr  ■  tecrctlnK  cell,  frnm  flower-sbtlk  of 
aflUntUsom  nuijQA  c,  Htir  rnTni>t>9C(l  of  fevenl  c«U!i,  tennlosced  by  twu  iecrotlnf;  cells  nnlted 
~  .  from  aower-«k))r  nf  Lv4i>i>»rliU  ^ultnirfa.    «/.  Compound  1i air,  tenntniited  by  several 


werecmgoclU  united  and  in  cih\.  Ivm  Geum  urbanum. 

tVe  A— Cvnlcml  liair  of  Ititl'it  'lloica,  or  commun  nettle,  endlnjt  In  a  button  or  •w-tlling  i, 
■m  a  dllalaUnii  or  bulb  at  lla  bax  li,  whlcti  U  iomonded  by  cpldsniul  cell*  mt,  lo  tbe  bail 
•n  canuita  of  (niiULai  aaOmff, 
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63.  Wlien  glands  are  seasile,  they  consist  of  epidermal  cells  eitber 
surrounding  a  cavity,  or  enclosing  small  secreting  cells.  In  fig.  87, 
is  represented  a  gland  taken  from  the  flower-stalk  of  Dictamntis 
[albiis,  cut  vertically,  to  show  the  cavity  surrounded  by  cells,  and  filled 
'With  a  greeniah  oil ;  while  in  fig.  88,  there  is  a  gland  with  a  short 
thick  stalk,  full  of  cells,  token  trom  Rosa  centi- 
folia.  These  figures  show  the  transition  from 
sessile  to  stalked  glands.  Some  of  the  super- 
ficial cells  of  the  epidermis  are  sometimes  slightly 
elevated  above  the  rest,  and  contain  peculiar 
fluids.  In  the  Ice-plant,  the  appearance  of 
small  pieces  of  ice  on  the  surface  is  produced 
by  cells  containing  a  clear  fluid,  which  is  said  to 
have  an  alkaline  reaction,  while  that  of  the  tis- 
sue around  the  vesicles  is  acid ;  in  the  Chick- 
pea, similar  superficial  cells  contain  a  subacid  fluid.  Glandular  depres- 
sions or  pits  occur,  surrounded  by  secreting  cells.  At  the  base  of  the 
petals  of  the  Crown-imperial,  for  instance,  cavities  are  seen  containing 
•  honey-like  fluid,  secreted  by  what  are  called  nectari/eroua  glands. 
Cavities  containing  saccharine  matter,  surrounded  by  small  thin-walled 
cells,  are  met  witli  in  the  leaves  of  Acacia  longifolia,  also  in  Vibar> 
num  Tinus,  and  Clerodendron  fragrans.  The  cavities  communicate 
with  the  surface  of  the  leaves  by  means  of  canals. 

Glands  are  occasionally  sunk  in  the  epidermis,  so  as  merely  to  have 
the  apex  projecting  ;  at  other  times  they  he  below  the  epidermal  cells, 
as  in  the  Myrtle,  Orange,  St.  John's-wort,  and  Rtie. 
In  the  latter  case  they  are  sometimes  called  MMcti/ar, 
and  are  formed  by  cells  surrounding  cavities  contain- 
ing oil  (fig.  89).  When  they  occur  in  the  leares, 
they  give  rise,  when  viewed  by  transmitted  light,  to 
the  appearance  of  transparent  (loints  or  dots,  Vtr- 
ruc(r,  or  warts,  are  collections  of  thickened  cells  on 
**  the  surface  of  plants,  assuming  a  rounded  form,  and 

containing  starch  or  other  matters.  Ltntieeh,  or  Lenticular  glandt.  are 
cellular  projections  on  the  surface  of  the  bark,  arising  from  its  inner 
part 

6<.  Tka  siMsctel  Fiiacu*M  of  tho  Epidermis  and  its  appendagti^ 
are  to  protect  the  parts  beneath  from  various  atuiospheric  and  meteoro> 
KijHcal  iikilucnccs.     In  plants  growing  in  dry  climates,  the  epidermis 

ris.  S7,  -Oluul  mm  Kov«r.<tiIk  of  Olctunniu  iltni,  cal  vartlMn;,  Aowlas  e«ntnl  otTttr  I. 
Sn«d«liii  fTMolrt  ui,  anil  •arnmDdail  bj  m  Urn  tit  cell!  t,  vtUcfaconlalD  ami  Juin,  tad  in 
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Bu  rery  thick,  and  coated  with  a  waxy  secretion,  to  prevent  too 
at  transpiration  or  exudation  of  fluids.  In  those  which  inhabit 
1  places,  the  epidermis  is  thin  and  absorbent ;  wliile  in  submerged 
[jnatics,  there  is  no  proper  epidermal  covering.  The  atomata  regukte 
the  transpiration,  opening  and  closing  according  to  the  state  of  humid- 
ity and  dryness  of  the  atmosphere  surrounding  them.  When  a  plant 
ia  growing  Tigorously,  the  constant  passage  of  fluids  keeps  the  regu- 
Uting  cells  around  the  stomata  in  a  distended  state,  and  thus  opena 
the  orifice ;  whereas,  when  the  circulation  is  languid  and  the  fluids  are 
exhausted,  the  cells  collapse  and  close  the  opening.  The  opinion  that 
the  snocnlency  of  plants  is  a  sort  of  dropsical  condition,  caused  by  the 
tbaence  of  stomata  to  carry  off  the  fluids,  has  not  been  confirmed  by 
obierration.  Hairs,  according  to  their  structure,  serve  various  pur- 
poses. Lymphatic  hairs  protect  the  surface,  and  regulate  evaporation. 
Plants  thickly  covered  with  hairs,  as  Verbascum  Thapsus,  have  been 
known  to  resist  well  an  extended  period  of  drought.  Glandular  hairs, 
and  glands  in  general,  form  secretions  which  are  employed  in  the 
economy  of  vegetation,  or  are  thrown  off  as  excretions  no  longer  fitted 
for  the  use  of  the  plant  itself.  Many  of  these  secretions  constitute 
important  articles  of  materia  medica.  Lenticels  keep  up  a  connection 
between  the  air  and  the  inner  bark,  and  probably  perform  the  func- 
tion of  stomata  in  the  advanced  period  of  the  growth  of  the  plant. 
They  are  considered,  by  Decandolle  and  others,  as  being  the  points 
where  young  roots  are  produced  in  certain  circumstances,  and  on  that 
account  they  have  been  called  Rhizogens  {ii(»,  a  root,  and  yiv><t«<».  to 
produce).  They  are  conspicuous  in  Willows,  the  young  branches  of 
which  form  roots  very  readily  when  placed  in  moist  soil.  Some  hairs 
"  ag  on  the  style  of  plants  are  called  collecting  hairs,  from  the 
ona  which  they  perform  in  taking  up  tlie  pollen.  In  the  species 
ipanula,  these  hairs  are  so  formed,  that  af^er  the  pollen  has  been 
rg<^  their  upper  part  is  drawn  within  the  lower.  In  many 
rs  a  circulation  of  fluids  takes  place,  connected  apparently  with 
heir  nutrition  and  development  (tig.  86).  In  the  moniliform  purple 
hairs  on  the  stamens  of  Tradescantia,  or  Spiderwort,  this  movement 
ay  be  ea.sily  seen  under  the  microscope.  The  subject  of  the  circula- 
on  in  hairs  will  be  considered  under  Rotation  (p.  139'. 
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Forms  of  Stetna. 


65.  The  stem  is  that  part  of  a  plant  which  bears  the  leaves  and 
flowers.  It  receives  the  name  of  Caulis  in  ordinary  herbaceous  pknts 
which  do  not  form  a  woody  stem,  Truiiciia  in  trees,  Caudex  in  shrubs, 
Cubn  in  grasses,  and  Stipe  in  Palms  and  Ferns.     It  is -not  always  con- 
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spicttOQi.  Planto  with  a  dUtinct  stem  are  called  caulescent ;  those  m 
wliich  it  ia  inconspicuuus  are  acaultt.  Some  plants  are  truly  stem- 
leM,  and  consift  only  of  expannons  of  cellular  tissae,  called  a  Thailtu, 
and  henoe  are  denominated  Thalioffms,  or  ThaRophytea  (lsA>«f.  •  frond, 
•/!«»■•/»,  to  produce,  9i>r»,  a  pkot).  They  have  no  true  vascular  sys- 
tem, but  ure  composed  of  cells  of  various  sizei,  which  sometimes  assume 
nn  i-longntcd  tubular  form,  as  in  Chara.  The  cells  are  sometimes 
united  in  one  or  several  rows,  forming  simple  filaments,  as  in  Con- 
iL-rvfo ;  or  branched  and  interlaced  filaments,  as  in  some  Fungi ;  or 
membranous  expnnsions,  as  in  Lichens  and  sea-weeds. 

66.  Stems  have  usually  considerable  firmness  and  solidity,  but 
sometime*  thoy  are  weak,  and  either  he  prostrate  on  the  ground,  thus 
becoming  pivcumbent,  or  climb  on  plants  and  rocks  by  means  of  suckers 
like  the  Ivy,  being  then  called  scandent,  or  twist  round  other  plants  in 
a  ipirol  manner  like  Woodbine,  becoming  volubite.  Twining  plants  turn 
cither  from  right  to  left,  as  the  French  bean,  Convolvulus,  Passion- 
llowcr,  and  Dodder ;  or  from  left  to  right,  as  Honeysuckle,  Hup,  and 
Tamui.  Bryony  iindrils  twine  from  right  to  lefV,  and  left  to  right, 
■Itvmatoly.  In  worm  climates,  twtnmg  plants  {Hanoi)  often  form 
thick  woody  stems;  while  in  temperate  regions  they  are  generally 
hi-rbnocoux.  Kxceptions,  however,  occur  in  the  case  of  the  Clematis, 
llonoyjuckle,  and  Vine,  the  woody  stems  of  which  have  received  the 
natnu  uf  Saniienlum  (sarmenlum,  a  twig,  or  cutting  of  a  vine).  Some 
stems  are  developed  more  in  diameter  than  in  height,  and  present  a 
peculiar  shortonca  and  thickened  aspect,  as  Testudiuuria,  or  Tortoise- 
plant,  and  Cyclamen. 

ti7.  Stems  have  a  provision  for  a  symmetrical  arrangement  of  leaTU 
and  bninohes,-nO(iM  (iuk/m,  a  knot),  or  points  whence  leaf- buds  are 
iiruduced,  being  placed  at  regular  intervals.  No  such  provision  occurs 
in  roots  which  ramify  irregularly,  according  to  the  nature  of  the  soiL 
The  intervals  between  nodes  are  called  intertiodta.  The  mode  in  which 
brnnches  oomo  off  from  the  nodes,  gives  rise  to  various  forms  of  trees, 
«nc4t  M  pyramidal,  spreading,  or  weeping;  the  angles  formed  with 
tilt-  stem  iK-ing  more  ur  less  acute  or  oblique.  In  the  Italian  Poplei 
and  Cyprc>»  the  branches  are  erect,  forming  acute  angles  with  the 
upper  {Mtrt  uf  the  stem ;  in  the  Oak  and  Cedar  they  are  spreading  or 
patent,  tbnning  nearly  a  right  lUgle ;  in  the  weeping  Ash  and  Elm 
thejr  oomv  off  at  an  oblique  angle ;  while  in  the  weeping  Willow  and 
Biiw,  tliej  are  pendulous  frum  their  dexibiUty.  The  oomparati'Te 
kofUt  «t  the  upper  and  under  branohea,  also  gives  rise  to  di&renoea 
<  loor  cvftRcs;  aiseen  in  tbeooaicai  formof  Spran,  and  the 
>k«  Cm  of  the  Italian  PiM(AiMs/'iMa). 

ti,  rianla  whtoh  tana  pwuMiMat  woodj  stems  abore  graond,  tn 

rtm  and  sMh^  vUl*  tboee  in  whkk  Um  stsMi  dii 
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tenn  tree  (arbor)  is  applied  to  those  plants  which  have  woody  stemt 
ny  times  exceeding  the  height  of  a  man,  the  lower  part  free  from 
oches  being  the  trunk:  a  sfirub  (frutex)  has  astern  about  three 
imes  taller  than  a  man,  and  branches  from  near  the  base :  an  vwler- 
(svffruUx)  does  not  exceed  the  length  of  the  arm ;  while  a  biish 
^dumus)  i«  a  low  diminutive  shrub,  with  numerous  branches  near  the 
The  terms  arborescent,  fruticose,  siijt-ulicose,  and  clumose,  are 
derived  from  these. 

69.  Stems  have  usually  a  round  form ;  but  they  are  sometimes  com- 
pressed or  flattened  laterally,  while  at  other  times  they  are  angular : 
being  triangular,  with  three  angles  and  three  flat  faces;  trigonous 
(r;f <(,  three,  and  -/«»/«.  an  angle),  with  tliree  convex  faces ;  triquetrous 

iltriquetrum,  a  triangle),  with  three  concave  faces;  quadrangular,  or 
quare ;  quinquangular,  or  five-angled  ;  octangular,  or  eight-angled,  &c. 

70.  The  stem  has  been  called  the  ascending  axis,  from  being  developed 
I  an  upward  direction.     It  does  not,  however,  always  ascend  into  the 

and  hence  stems  have  been  divided  into  aerial,  or  stems  which 
])pear  wholly  or  partially  above  ground ;  and  subterranean,  or  those 
rhicb  are  entirely  under  groimd.     The  Litter  are  often  called  roots, 
(but  they  are  distinguished  by  producing  leaf-buds  at  regular  intervals. 
VShe  following  are  some  of  the  more  important  modifications  of  stems: — 
iTlie  Crown  oj  die  root  is  a  shortened  stem,  often  partially  under  ground, 
Tirhich  remains  in  some  plants  after  the  leaves,  branches,  and  flower- 
iKalks  have  withered.     In  this  case  tlie  intemodes  are  very  short,  and 
[tLe  nodes  are  crowded  together,  so  that  the  plant  appears  to  be  stem- 
less.     It  is  seen  in  perennial 
pknta,  the  leaves  of  which  die 
1  down  to  the  ground  annually.  A 
tiJitiome  or  root-stock  (fig.  90). 
[it a  stem  which  runs  along  tlie 
lorface  of  the  ground,   being 
[partially  covered  by  the  soil, 
[  sending  out  roots  from  its  lower 
sde,  and  leaf-buds  from  its  up- 

ET.     It  occurs  in  Ferns,  Iris, 
edychium,  &c    By  many  the 

rhiiome  ia  applied  to  stems  creeping  horizontally,  whether  they 

"^•re  altogether  or  only  partially  subterranean.     A  Pseudo-bulb  is  an 

enlarged  bulbous-like  aerial  stem,  common  in  Orchidaceous  plants.    It 

IS  succulent,  often  contains  numerous  spiral  cells  and  vessels,  and  is 

covered  with  a  thick  epidermis.    In  the  Kohl-rabi,  a  peculiar  thickened 

,  taroip-liJce  stem  is  met  witL     A  Soboles  is  a  creeping  under-ground 

n|,10i— Porllanof  Rhtionia,r,  orC(inTii]]xi1iPol)r(!nn»tnin.    a,  A  tind  In  the  prorrcM  nf  ile- 
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■tem,  sending  roots  from  one  part  and  leaf-buds  from  another,  as  in 
Couch  grass,  Carex  arcnaria,  and  Scirpns  lacustris  (fig.  91).  It  ia 
ofceo  called  a  creeping  root.     A  Tuber  is  a  thickened  stem  produced 


by  the  approximation  of  the  nodea  and  the  swelling  of  the  interne 
as  in  the  potato  (fig.  92  t).  Tubers  are  sometimes  aerial,  occupying 
the  place  of  branches,  more  especially  when  the  potato  ha-i  been  made 
to  grow  in  darkness.  The  qiea  of  the  potato  are  leaf- buds.  The 
ordinary  herbaceous  stem  of  the  potato, 
when  cut  into  slips  and  planted,  sometimes 
forms  branches  from  its  base  which  assume 
the  form  of  tubers.  These  tubers  occa- 
sionally  become  nodulated,  or  elongated, 
or  curved  in  various  ways.  Arrow-root  is 
derived  from  the  scaly  tubers  of  Maranta 
arundinacea.  A  Com  is  a  solid  under- 
ground stem  which  does  not  spread  by 
sending  out  shoots,  but  remains  of  a  rounded 
form,  and  is  covered  by  thin  scales  on  tfa« 
outside  (fig.  93).  It  occurs  in  Colchicum, 
Tulip,  Crocus,  and  Gladiolus.  It  is  distin- 
guished from  a  root  by  sending  off  annually 
buds  in  the  form  of  small  corms  or  thick- 
ened branches,  either  from  the  apex  as  io 


yi*.  tl.— Sobeta^grOntrplncnbtnTueuiiMn,  r,  ofadriaiUciutrti,    t»,J*,tBilm 
jU>m     ■•,  A«|1«1  portion  or  tlic- pi tnt.    ( t,  LcTfl  of  ttie  earth. 

MgilL— lAWWorUooaf  •  |Kit>ii>  |il>nL  i  >,  Lertl  i>f  auth.  pa,  ft,  Aorlil  wirtlw  *1fca 
bunt  (,  SnMomnMn  tnrtlaa  at  lUm  or  tolxirL  T,  Tuber  tboviac  tym  or  lMt-bad%  totwj 
br  (Oln  h,  vhlch  «n  iqslraloBt  le  tatrm. 
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Gladiolus,  or  from  tlie  side  as  Colchicum  (fig.  93  o").  These  budi 
feed  on  the  original  conn  a',  and  destroy  it  It  will  be  noticed  afler- 
wards,  when  leaf-buds  and  bulbs  are  considered. 


Internal  Stituture  of  Stems. 

71.  Stems,  according  to  their  structure,  have  been  divided  into 
three  classes: — Exogenous  (f£»,  outward,  and  ■ytniiir,  to  produce), 
vrhen  the  bundles  of  vascular  tissue  are  produced  regularly  in  succes- 
sioa  externally,  and  go  on  increasing  indefinitely  in  an  outward  direc- 
tioa.  Endogenous  (j»io»,  within),  when  the  bundles  of  vascular  tissue 
are  produced  in  definite  bundles  and  converge  towards  the  interior, 
additions  being  thus  in  the  first  instance  made  internally.  Acrogenous 
{in^s,  summit),  when  the  vascular  bundles  are  developed  at  the  same 
time  and  not  in  succession,  the  addition  to  the  stem  depending  on  the 
anion  of  the  base  of  the  leaves  and  extension  of  the  growing  point  or 
summit  The  plants  which  exhibit  these  three  kinds  of  stem,  are 
dittinguisbed  also  by  the  structure  of  their  embryo.  Thus  exogenous 
Items  are  met  with  in  plants  having  an  embryo  or  germ  which  has  two 
cotyledons  or  seed-lobes,  hence  they  are  called  Dicotyledonous  (oJf, 
twice,  and  xorvAniu*.  a  seed-lobe) ;  plants  with  endogenous  stems 
have  only  one  cotyledon,  and  are  called  Monocoti/ledonous  {ft6iio{,  one) ; 
while  plants  with  acrogenous  stems  have  no  cotyledons,  and  are  called 
Aco^Iedonous  («,  privative).  The  terms  connected  with  the  embryo 
will  be  afterwards  fully  explained. 

Exogenous  or  Dicotyledonous  Stem. 

72.  The  Exogenous  or  Dicotyledonous  stem  characterizes  the  trees 
of  this  country.     It  consists  v  r  n         w  n 

of  a  cellular  and  vascular  ^J,—^/  V 

system  :  tbe  former  includ- 
ing the  outer  bark,  medul- 
la^ rays,  and  pith ;  tbe 
latter,  the  inner  bark,  woody 
layexs^dmedullary  sheath. 
In  the  early  stage  of  growth, 
joang  dicotyledonous 
b  eatirely  cellular ; 
at  ere  long  fusiform  tubes 
appear,  forming  btmdles,  having  the  appearance  of  wedges  (fig.  94 


p  r 


V, 


n^M.— romic  Dlcotyledonani  or  Exogenous  stem.    »»,  Vucntar  tiandia  In  the  Uma  or 
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IT  It)  arranged  in  a  circle  round  n  central  cellular  ninss  of  pith  (fig.  94  p\ 
which  is  connected  to  the  outer  part  or  bai-t,  by  means  of  cellular  pro- 
cesses called  medullary  raj/s  (fig.  a4  r  r  i).  At  first,  the  cellular  portion 
is  large, — the  pith,  bark,  nnd  mys  occupying  a  large  portion  of 
the  stem ;  but  by  degrees  new  vascular  bundles  ai-e  Ibrmed.  which 
are  deposited  between  tlie  previous  ones  (fig.  95  n  n  n).  Bjr  thi* 
means  the  i)ith  is  more  circumscribed,  the  medullary  rays  become 
narrow,  and  the  bark  more  defined.  Such  is  the  structure  presented 
by  an  annual  herbaceous  dicotyledonous  stem,  consisting  of  pith,  a 
circle  of  fibro-vascular  and  woody  tissue,  medullary  rays,  bark,  and 
epidermis. 

78.  The  stems  of  trees  and  shrubs  in  their  young  state  exhibit  an 
arrangement  simikr  to  that  represented  as  occurring  in  llic  herbaceoas 
stem  (fig.  95),  with  this  difference,  that  the  vascular  circle  is  more 
firm  and  solid.  As  ligneous  stems  continue  to  grow,  further  changes 
take  place  by  which  their  diameter  is  increased,  and  they  are  rendered 
more  dense.  The  shoots  or  young  branches  given  out  annually,  how- 
ever, arc  similar  in  structure  to  annual  herbaceous  stems ;  and  in 
making  successive  sections  from  the  apex  of  a  branch,  which  is  suocn- 
lent  and  green,  to  the  base  of  a  trunk,  which  is  comparatively  dry  and 
hard,  the  various  changes  which  take  place  can  be  easily  trsoed. 
Fig.  96  represents  a  thin  horizontal  or  transvene  section  of  the  upper 
part  of  a  young  branch  of  Acer  caropestrc.  In  the  centre,  tn,  is  the 
pith,  very  large  at  this  period  of  growth,  and  occupying  at  lenst  one- 
half  of  the  whole  diameter,  its  colls  diminishing  in  size  as  they  npprooch 
the  circumference.     Immediately  surrounding  the  pith  is  a  hiyer  of  a 

greenish  huc,theme"luilary  •heuli, 
e  m,  from  which  ihemi.-dullary  r«y« 
r  m,  proceed  towards  the  circum- 
ft-rencc,  dividing  the  vascular  circle 
into  numerous  conifmct  segments, 
which  consist  of  wondy  vessels,/*, 
andof  porous  vessels,  pp.  These  are 
surrounded  by  a  moist  layer  of 
greenish  cellular  tissue,  c,  called 
the  cambium  layer,  which  b  cu- 
'''*F  vered  by  three  Inycrs  of  bark, /c,«Ci 
and  f,  with  laticiterous  vessel*,  r  t, 
the  whole  being  enclosed  by  the 
**  epidermis,  ep.     On  making  a  thin 

WTtieal  Motion  of  a  portion  of  the  aame  branch,  and  viewing  it  under 

Tig  N-IIantaBUlMrUoaorraiincttaD«rAesr«aiip«lrt,nufnl*«4t««ntT.<ta«UiM«n 
«,l'IUi.  >M,<n.MadnUuTitiMtb.  /lt,/\Woo4xbwdI«  » A  row  11J4.  rm.Ut*A 
Urr  nrt.  *,C»tMmm.  /«,  Pllnw  oT  Eadaphfcaam.  •.  I  illilfirim  imiIi  (iLOriMM 
wnkm  MmvMmb.   k  Cwkr  amlgpik  Bplphliasm.   tf,""' — ^ 
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tie  microscope,  the  parte  composing  the  different  portions  become  more 
obrious  (fig.  97  a).  The 
pith,  m,  with  its  hexagonal 
cells  decreasing  in  size  out- 
wsrds,  surroanded  by  a  nar- 
row fibro- vascular  zone ;  the 
medollarj  sheath,  consisting 
chieny  of  spiral  vessels,  ( ; 
the  niedullary  ray,  r  m  ;  the 
mcalar  zone,  consisting 
of  porous  vessels,  t>  p,  of 
brge  diameter,  and  forming 
the  large  round  apertures 
teen  in  a  transTerse  section  ; 
the  woody  fibres,  /  i,  with 
their  thick  walls  and  smaller  apertures ;  the  inner  bark  or  liber,  fc, 
with  the  layer  of  cambium  cells,  c ;  the  second  layer  of  bark,  or  the 
cellular  envelope,  «  c,  with  the  laticiferous  vessels,  v  I ;  the  outer  or 
Rtberous  layer  of  bark,  p,  with  the  thin  layer  of  epidermis,  e  p,  hav- 
ing hairs  scattered  over  its  surface.  A  transverse  section  of  a  btudle 
d  vascular  tissue  of  a  dicotyledonous  plant,  magnified  230  times,  is 
represented  in  fig.  97  b.  Tlie  arrow 
indicates  the  direction  from  within  out- 
wards. We  here  perceive  the  vascular 
bundle  surrounded  by  a  large-celled 
UHtie  (a  d  bf).  The  quadrangular 
eelk,  a  d,  form  the  epidermis,  to  which 
tocceeds  the  cellular  tissue  of  the 
bark,  b.  The  latter  surrounds  a 
bundle  of  bast  fibres,  c,  and  ligneous 
layers  of  inner  bark,  with  laticiieroiis 
vessels,  dd',  which  are  separated  in  the 
direction  towards  the  interior,  by  a 
layer  of  cambium  cells,  (T,  from  the 
proper  vascular  tissue,  consisting  of 
ptted  vessels  with  thick  walls,  g  g,  and 
others  with  thin  walls,  h  h,  mixed  with  woody  tubes,  t. 

74,  Such  b  the  structure  of  a  young  shoot  during  the  first  year  of 
its  growth.  At  the  end  of  a  second  year  the  shoot  is  found  to  have 
increased  in  diameter  by  the  formation  of  a  zone  of  vessels  consisting 
of  porous  and  woody  tissue,  and  a  zone  of  fibrous  bark,  the  medullary 
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rays  being  at  the  same  time  continued  from  within  outwards.    This  U 
represented  in  tig.  98,  where  (1,  1)  indicates  the  section  of  the  (tent 


of  the  first  year's  growth  (the  letters  referring  to  the  same  parts  aa  I 
figs.  96,  97);  and  (2)  shows  the  interposed  zones  of  the  second ; 
by  which  the  diameter  of  the  stem  is  increased. 

75.  The  Piih,  or  the  central  part  of  a  dicotyledonous  stem,  is  com- 
posed of  cellular  tissue,  which  is  developed  in  an  upward  direction, 
the  cells  diminishing  in  size  towards  the  circumference,  and  being 
oAen  hexagonal.  In  tKe  young  plant  it  occupies  a  large  portion  of 
the  stem,  and  sends  cellular  processes  outwards  at  rt<gular  interrals 
to  join  the  medullary  mys  (figs.  94,  95,  p).  The  pith  has  at  first  a 
greenish  hue,  and  is  full  of  tluid,  but  in  process  of  time  it  beooOMt 
pale- Coloured,  dry,  and  full  of  air.  These  changes  tnko  pince  first  it^^ 
the  central  cells.  Sometimes  the  pith  is  broken  up  into  caviiios,  whid^l 
have  a  regular  arrangement,  as  in  the  Walnut  and  the  Jessamine ;  it 
is  then  called  diteoid  or  dixiform  ()<>««(,  a  disc,  from  the  dxcular  par- 
titioos).     At  other  times,  by  the  rapid  growth  of  the  outer  ] 

fig-  SSi— VaitlMl  ■cttao  of  •  brmnch  of  Ae«r  mrpntre,  tvo  jmn  oM,  whw* . 
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Item,  the  pith  is  ruptured  irregularly,  and  forms  large  cavities,  as  in 
the  fistular  stem  of  Umbelliferous  plants.  Circumscribed  cavities  in 
the  interrial  cellular  portions  of  steins  are  by  no  means  unfrequent, 
arising  either  from  rupture  or  absorption  of  the  cells.  In  some  rare 
instanoes,  vessels  occur  in  pith,  as  in  Elder,  Pitclier-plant,  and  Ferula ; 
and  occasionally  it3  cells  are  marked  by  pores  indicating  the  formation 
of  seeondary  deposits.  The  extent  of  pith  varies  in  different  plants, 
and  in  different  parts  of  the  same  plant  In  Ebony  it  is  small,  while 
in  the  Eider  it  ii  large.  In  the  Shola  plant,  a  species  of  yEschyno- 
uiene,  the  interior  of  the  stem  is  occupied  almost  entirely  by  cellular 
tiHiiie  or  pith  ;  from  this  a  kind  of  rice-paper  is  made  by  cutting 
thia  sections  in  a  circular  manner.  The  same  kind  of  tissue  occurs  in 
the  Papyrus  of  the  Nile.  Large  pith  b  also  seen  in  Aralia  papyrifera, 
or  Chinese  Kiee-paper  plant.  When  the  woody  circle  of  the  first  year 
it  completed,  the  pith  remains  stationary  as  regards  its  size,  retaining 
its  dimensions  even  in  old  tnmks,  and  never  becoming  obliterated. 

76.  "th*  9ic4aUaiT  Shcaih  is  the  fibro-vascular  layer  immediately 
surrounding  the  pith.  It  forms  the  inner  layer  of  the  vascular  bundle 
of  the  first  year  (fig.  97  t),  and  consists  chiefly  of  true  spiral  vessels, 
whicli  continue  to  exercise  their  functions  during  the  life  of  the  plant, 
and  which  extend  into  the  leaves.  With  the  spiral  vessels  there  are  a 
few  woody  fibres  intermingled.  The  processes  from  the  pith  are  pro- 
longed into  the  medullary  rays  between  the  vessels  of  the  sheath. 

77.  Wo»«It  !•■»«*•.  During  the  first  year,  the  vjiscular  circle  con- 
nsts  of  an  internal  layer  of  spiral  vessels  forming  the  medullary  sheath, 
nod  external  bundles  of  porous  and  ligneous  vessels.  In  subsequent 
years  the  layer  of  spiral  vessels  is  not  repeated,  but  concentric  zones 
of  porous  vessels  (fig.  96  ler.),  and  pleurenchyma  are  formed,  consti- 
tuting what  are  commonly  called  the  woody  circles  of  trees.  The 
vascular  bundles,  from  their  mode  of  development  in  an  indefinite 
Banner  externally,  have  been  called  Exogenous;  and,  for  the  same 
naaaa,  Sclileiden  has  denominated  them  Indefinite.  Exogenous  plants 
have  sometimes  received  the  name  of  Ci/clogent  (xvcAor,  a  circle), 
io  ooiuequenoe  of  exhibiting  concentric  circles  in  their  stems.  On 
a  transverse  section,  each  zone  or  circle  is  usually  seen  to  be  separated 
from  that  next  to  it  by  a  well-marked  line  of  demarcation.  This  line, 
as  in  the  Oak  (figs.  99,  100),  and  in  the  Ash,  is  indicated  by  holes 
which  are  the  openings  of  large  porous  vessels;  the  remainder  of  the 
tissue  in  the  circle  being  formed  by  pleurenchyma,  with  thickened 
Kalis  and  of  smaller  calibre.  In  some  trees,  as  the  Lime,  Hombijam, 
and  Maple,  the  line  is  by  no  means  so  well  marked,  as  the  openings 
»re  smaller  and  more  generally  diffused ;  but  there  is  usually  a  de- 
ficiency of  porous  vessels  towards  the  outer  part  of  the  circle.  In 
oooe-bearing  plants,  as  the  Fir,  in  -which  the  woody  layers  consist 
tatirely  of  punctated  woody  tissue  (fig.  47),  without  any  large  porous 


44 


EXOGEMODS  STEM. — WOOD. 


els,  the  line  of  sepaiatton  is  niarked  bj  the  pleorenchyma  becoming 
dense  and  often  coloured.  In  Bome 
kinds  of  trood,  as  Sumach,  the  zones 
are  separated  by  a  marked  develop- 
ment of  cellular  tissue.  The  separatioa 
betwt-en  the  zones  is  said  to  be  owing 
to  the  interruption  in  the  growth  of  the 
tree  during  autumn  and  winter,  and 
hence  it  is  well  defined  in  trees  of  tem- 
perate and  cold  climates.  But  even  in 
tropical  trees,  the  lines,  although  often 
inconspicuous,  are  still  visible ;  the  dry 
season,  daring  which  many  of  them 
lose  their  leaves,  being  their  season  of 
repose. 
78.  The  woody  layers  vary  in  tJieir  texture  at  different  periods.  At 
first  the  vessels  are  pervious  and  full  of  fluid,  but  by  degrees  thicken- 
ing layers  are  deposited  which  contract  their  canal,  and  sometimes 

obliterate  it.  The  fint- 
fornied  layers  are  those 
which  soonest  become  thus 
altered.  In  old  trees,  there 
is  a  marked  division  be- 
tween the  ceiilrnl  Iletul- 
loood  or  Duramen  (dum*, 
Imrd),  and  the  exteraal 
Sap-wood  or  AUrurmim 
(albus,  white) ;  the  former 
being  hard  and  dense,  and 
ofteu  coloured,  with  its 
tabes  dry  and  thickened ;  while  the  latter  is  less  dense,  is  of  a  palt 
colour,  and  has  its  tubes  permeable  by  fluids.  The  difTcrence  of  colour 
between  these  two  kinds  of  woods  is  of^n  very  visible.  In  the  Ebonj 
tree,  the  duramen  or  perfect-wood,  is  black,  and  is  the  part  used  for 
furniture,  Ac  ;  the  alburnum  is  pale:  in  the  Beech,  the  heart-wood 
it  light-brown :  in  the  Oak,  deep-brown :  in  Judas  tree,  vellow ;  in 
Guaiacum,  (rreenisb.  The  alteration  in  colour  is  frequent  in  troptcat 
trees.    In  those  of  temperate  climatCT,  called  tohitt-Kood,  as  the  WiUow 
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ud  Poplar,  no  change  in  colour  takes  place ;  tbis  is  also  the  case  in 
the  Chestnut  and  Boinbax.  The  relative  proportion  of  alburnum  and 
duramen  differs  in  different  trees.  Duhiimel  says  that  in  the  oak,  six 
inches  in  diameter,  the  alburnum  and  duramen  are  of  equal  extent; 
in  a  trunk  one  foot  in  diameter,  thej  are  as  two  to  seven ;  in  a  trunk 
two  feet  in  diameter,  as  one  to  nine.  The  heart-wood  is  more  useful 
than  the  sap-wood,  and  less  liable  to  decay.  The  wood  of  different 
trees  Taries  much  in  its  durability.  Pieces  of  wood,  2|  inches  square, 
were  biuied  to  the  depth  of  one  inch  in  the  ground,  and  decayed  in 
the  following  order : — Lime,  American  Birch,  Alder,  and  Aspen,  in 
three  years ;  Willow,  Horse-chestnut,  and  Plane,  in  four  years ;  Maple, 
Bed  Beecli,  and  Birch,  in  live  years ;  Elm,  Ash,  Hornbeam,  and  Lorn- 
Hardy  Poplar,  in  seven  years ;  Kobinia,  Oak,  Scotch  Fir,  Weymouth 
Pine,  Silver  Fir,  were  decayed  to  the  depth  of  half  an  inch  in  seven 
yean;  while  Larch,  common  Juniper,  Virginian  Juniper,  and  Arbor 
Vitte,  were  uninjured  at  tlie  end  of  that  time. 

79.  From  the  mode  in  which  the  woody  layers  are  formed,  it  ia 
ubrioas  that  each  vascular  zone  is  moulded  upon  that  which  precedes 
it ;  aud  as  in  ordinary  cases  each  woody  circle  is  completed  in  the 
ouune  of  one  year,  it  follows,  that,  by  counting  the  concentric  circles, 
the  age  of  a  tree  may  be  ascertained.  Thus  hg.  99  represents  an  oak 
eight  years  old  having  eight  woody  layers,  b.  This  computation  can 
only  be  made  in  trees  having  marked  separations  between  the  circles. 
There  are,  however,  many  sources  of  fidlacy.  In  some  instances,  by 
interruption  to  growth,  several  circles  may  be  formed  in  one  year,  and 
thus  lead  to  an  erroneous  estimate.  Care  must  be  taken  to  have  a 
complete  section  from  the  bark  to  the  pith,  for  the  circles  sometimes 
vary  in  diameter  at  different  parts  of  their  course,  and  a  great  error 
might  occur  from  taking  only  a  few  rings  or  circles,  and  then  estimating 
for  the  whole  diameter  of  the  tree.  When  by  the  action  of  severe 
frost,  and  other  causes,  injury  has  been  done  to  the  tender  cells  from 
which  the  young  wood  is  developed,  while,  at  the  same  time,  the  tree 
ouotinues  to  live,  so  as  to  form  perfect  woody  layers  in  subsequent 
year*,  the  date  of  the  injury  may  be  ascertained  by  counting  the 
number  of  layers  which  intervene  between  the  imperfectly  formed 
circle  and  the  bark.  In  1800,  a  Juniper  was  cut  down  in  the  forest 
of  Fountainbleau,  exhibiting  near  its  centre  a  layer  which  had  been 
•ffieoted  by  frost,  and  which  was  covered  by  ninety-one  woody  layers, 
showing  that  this  had  taken  place  in  the  winter  of  1709.  Inscriptions 
Bade  in  the  wood  become  covered,  and  may  be  detected  in  atler  years 
vben  a  tree  is  cut  down ;  so  also  wires  or  nails  driven  into  the  wood. 
it  tlie  same  development  of  woody  layers  takes  place  in  the  branches 
u  io  the  stem  of  an  Exogenous  tree,  the  time  when  a  branch  was  first 
given  off  may  be  computed  by  counting  the  circles  on  the  stem  and 
branch  respectively.    If  there  are  fifty  circles,  for  instance,  in  the  trunk. 
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thirty  in  one  brancli,  and  ten  in  another,  then  the  tree  mint  have  been 
twenty  years  old  when  it  produced  the  first,  and  forty  when  it  formed 
the  other. 

80.  In  Exogenous  stems  the  pith  b  not  alwa}^  in  the  centre.  The 
lavcrs  of  wood  on  one  side  of  a  tree  may  be  larger  than  those  on  the 
other,  in  consequence  of  more  full  exposure  to  light  and  air,  or  the 
nature  of  the  nourishment  conveyed,  and  thus  the  pith  may  become 
txcentric.  Zones  vary  in  size  in  different  kinds  of  trees,  and  at  different 
periods  of  a  plant's  life.  Sofl  wooded  trees  have  usually  broad  zones, 
and  old  trees  form  smaller  zones  than  young  ones.  There  are  certain 
periods  of  a  plant's  life  when  it  seems  to  grow  most  vigorously,  and  to 
form  the  largest  zones.  This  is  said  to  occur  in  the  oak  between  twenty 
and  thirty  years  of  ago. 

81.  CaMbiam. — External  to  the  woody  layers,  and  between  them 
and  the  bark,  there  is  a  layer  of  mucilaginous  scmilluid  matter,  which 
is  particularly  copious  in  spring,  and  to  which  the  name  of  Cambium 
(cariibio.  I  chiinge,  from  the  alterations  that  tjike  place  in  it)  has  been 
given  (figs.  96,  97  c).  In  this  substance  cells  are  formed,  called 
cambium  cells,  of  a  delicate  textnre,  iu  which  the  protoplasm  and 
primary  utricle  are  cons])icuous.  These  cells  undergo  changes,  so  .-u 
to  assume  an  elongated  fusiform  shape,  and  ultimately  become  thick- 
eued  pleurcnchyma.  So  long  as  the  primary  utricle  can  be  detected, 
they  appear  to  be  in  an  active  state,  and  capable  of  developing  new 
cells.  'I'his  cambium  layer  marks  the  separation  between  the  wood 
and  the  bark,  and  may  be  regarded  as  constituting  the  active  forroa*^_ 
tive  tisiue  of  Dicotyledonous  stems.  It  constitutes  the  tkicktHtng  toinj^^ 
by  meons  of  which  the  stem  is  enlarged — the  cambium  cells  situated^ 
most  interiuiliy  being  subservient  to  the  purposes  of  the  wood  forma* 
lion,  while  the  external  ones  give  origin  to  the  new  bark.    According 

to  Schaclit  this  is  the  proper  ni'uriohinc  fis^iip 

82.  B«rk  or  Cartini  (corttx-,  hark)  SpMna.  lies  external  to  the  wo 
and.  like  it,  consists  of  several  layers.     In  the  early  state  it  is  entireljp 
cellular,  and  is  in  every  respect  similar  to  the  pith  ;  but,  as  the  vases' 
bundles  are  developed,  the  bark  and  pith  are  separated,  and  the  to 

?radually  becomes  altered  by  Uie  Ibrraation  of  secondary  deposits. ' 
he  baric  consists  of  a  ccUuliw  and  vascular  system.     In  thb  respect 
it  rsMmblrs  the  wood,  but  the  position  and  relative  proportion  of  ines» 
two  lystems  is  reversed.     In  the  h.vk  the  cellular  system  is  extenwi, 
and  ia  muob  developed ;  while  the  vascular  is  internal,  and  ocoiqdca 
coraparathrely  a  nnall  space.     The  cellular  portion  of  the  bark  ( 
nstaof  an  external  layer,  or  Epiphl<ium  {iri,  upon,  on  tlic  outsid 
C>»('«f,  bark),  and  the  cellular  envelope,  or  Afaophlaam  (/*••».-,  mi 
while  the  vusculor  system  (bnns  the  internal  portion  called  Ltta^l 
Endophtveum  {Me,,  within). 
88.  Th*  ioDcr  bark,  or  cndopUmm  (fig.  08  /  e),  ia  compoMJ  of 
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eloD^ted  pleurenchyma  mixed  with  laticiferous  vessels  and  some 
cellular  tissue.  It  is  separated  from  the  wood  by  the  cambium  layer. 
The  pleorenchymatous  tubes  are  thickened  by  concentric  deposits  in 
dieir  interior,  and  thus  they  acquire  a  great  degree  of  tenacity.  The 
Uber  ol  the  Litue  nee  and  ol  Antiaris  saccidora,  the  sack-tree  of 
Coorg,  are  used  to  form  nints,  cordage,  and  bags;  and  the  toughness 
of  the  fibres  of  the  inner  bark  of  iia.x,  hemp,  and  of  many  of  the  nettle 
«nd  mallow  tribe,  render  them  fit  for  various  manufacturing  purposes. 
The  liber  is  sometimes  called  the  bast- layer,  from  its  uses.  Occasionally 
it  b  ooDtinuous  and  uninterrupted,  as  in  the  Vine  and  Horse-chestnut ; 
•t  other  times,  as  in  the  Oak,  Ash,  and  Lime,  the  fibres  are  separated 
daring  the  progress  of  growth,  and  form  a  sort  of  net-work,  in  the 
mterstices  of  which  the  medullary  mys  are  seen.  The  fibres  of  the 
laoe-bark  tree  {Lagetta  Untearia)  are  thus  formed. 
In  fig.  101,  is  represented  the  bark  of  Daphne 
Lftureola ;  f  indicating  the  woody  fibres  of  liber, 
nd  r  the  medullary  rays.  The  endophloem  in- 
ereaoea  by  layers  on  its  inside,  which  are  thin, 
ind  may  be  separated  like  the  leaves  of  a  book, 
and  hence  the  application  of  the  name  liber.  The 
term  liber  may  be  derived  fi-om  the  fact  of  the 
inner  bark  being  used  for  writing  upon. 

84.  The  oeUtilar  envelope,  or  mesop/tUntm,  lies 
immediately  on  the  outside  of  the  liber.  It  con- 
mu  of  polyhedral,  often  prismatical  cells  (fig.  98 
ii$,  «  c),  usually  having  chlorophyll,  or  green 
oolotuiog  matter,  in  their  interior,  but  sometimes 
being  colourless  and  containing  raphides.  They 
«re  distinguished  from  those  of  the  epiphlocum  by 
their  form  and  direction,  by  their  thicker  walla, 
their  green  colour,  and  the  intercellular  spaces  "" 

which  occur  among  them.  This  covering  is  usually  less  developed 
than  the  outer  suberous  layer,  but  sometimes,  as  in  the  Larch  and 
oommon  Fir,  it  becomes  very  thick,  and  separates  like  the  epi- 
phlcFuin.     In  the  cellular  envelope  laticiferous  vessi-ls  occur. 

85.  The  Epiphlanim  is  the  outer  covering  of  the  bark,  consisting  of 
cells  which  usually  assume  s  cubical  or  flattened  tabular  form  (tig.  98 
bit,  p).  The  cells  have  no  chlorophyll  in  their  interior,  are  placed 
doK  together,  and  are  elongated  in  a  horizontal  direction  ;  and  thus 
tl»rf  «re  distinguished  from  the  cells  of  mesophloeum.  In  the  progress 
rf  growth  they  become  often  of  a  brown  colour.  This  covering  may 
be  composed  of  a  single  layer  of  tabular  cells ;  but  in  some  trees  it 
ooitfMt*  of  numerous  layers,  forming  the  substance  called  ccrrk,  which 
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is  well  seen  in  Quercw  tuber,  the  Cork -oak  (fig.  100  r) ;  hence  the 
name  suberovs,  or  corhj  layer,  which  is  given  to  it.  The  form  of  its 
cells  raries  in  some  instances,  being  cubical  at  one  part,  and  more 
compressed  or  tabular  at  another,  thus  giving  rise  to  the  appearance 
of  separate  layers.  After  a  certain  period  (sometimes  eight  or  nine 
years),  the  corky  portion  becomes  dead,  and  is  thrown  off  in  the  form 
of  thickish  plates,  leaving  a  layer  of  tabular  cells  or  periderm  below. 
On  the  exterior  of  the  epiphl<Bum  is  situated  the  epidermis,  which  has 
already  been  described  (f  47).  It  is  formed  of  a  layer  ot  cells,  which 
in  woody  stems  serve  only  a  temporary  purpose,  becoming  ultimately 
dry,  and  being  thrown  off  in  the  form  of  plates  or  shreds 

86.  The  bark,  in  its  increase,  follows  an  order  exactly  the  reverse 
of  that  which  occurs  in  the  woody  layers.  Its  three  portions  increase 
by  additions  to  their  inside.  The  layers  of  Uber  owe  their  increase  to 
the  cambium  cells,  which,  by  their  constant  reproduction,  mark  the 
separation  between  the  vascular  bundles  of  the  wood,  and  the  fibres 
of  the  endophloBum.  These  layers  are  often  so  compressed  and  united 
together  as  to  be  counted  with  difficulty,  while  at  other  times  they  are 
separated  by  rings  of  cellular  tissue,  and  thus  remain  conspicuous.  In 
the  case  of  the  cellular  portions  of  the  bark,  there  are  also  successive 
additions,  sometimes  to  a  great  extent,  but  they  do  not  us\ially  exhibit 
any  marked  divisions. 

87.  As  the  additions  are  made  to  the  woody  layers  on  the  outsid«^ 
and  to  the  bark  on  the  inside,  there  is  a  constant  distension  going  on, 
by  which  the  bark  becomes  compressed,  its  layers  of  liber  are  con' 
dcnsed,  the  fibres  are  often  separated  so  as  to  form  meshes  (as  in  the 
lace-bark),  its  epidermis  b  thrown  oS,  and  the  epiphloeum  is  either 
detached  along  with  it,  or,  when  thick,  is  ruptured  in  various  ways,  a» 
as  to  give  rise  to  the  rugged  appearance  presented  by  such  trees  as  the 
Elm  and  Cork-oak.  In  some  instances  the  bark  is  very  dUtensible, 
and  its  outer  cellular  covering  is  not  much  developed,  so  that  the  tur- 
fiioe  remains  smooth,  as  in  the  Beech.  The  outer  suberoua  layer  some- 
times separates  with  the  epidermis,  in  thin  plates  or  scales.  In  the 
Birch,  these  have  a  white  and  silvery  aspecL  There  is  thus  a  coo* 
tinuai  destruction  and  separation  of  different  portions  of  the  bark. 
The  cellular  envelope  and  liber  may  remain  while  the  epiphleuro 
•eparates,  or  they  also  may  be  gradually  pushed  off — the  parts  which 
were  at  first  internal  becoming  exteroaL  In  the  case  of  some  Australian 
tree*,  both  the  cellular  and  fibrous  portions  are  detached  in  the  form 
of  thin  flakes,  and  occasionally  each  annual  layer  of  liber  throws  off 
that  which  preceded  it.  The  epidermis  separates  early,  and  no  re- 
newal of  it  takes  place.  There  is,  however,  an  internal  covering 
which  is  formed  of  various  portions  of  the  bark.  To  this  covering 
the  name  Peridtiin  (ti(J,  around,  and  li^fut,  skin)  has  been  ((iven  hj 
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torn  the  mode  in  which  the  outer  layen  of  bark  separate,  it 
t  inscriptions  made  on  them,  and  not  extending  to  the  wood, 
gradttally  fall  off  and  disappear.     A  nail  driven  into  these  Liyers  ulti- 
mately fails  out.     Id  consequence  of  the  continued  distension  of  an 
exogenous  stem,  it  is  found  that  woody  twining  plants  cause  injury,  by 

K irrupting  the  passage  of  their  fluids.  A  spiral  groove  may  thus  be 
ned  on  the  surface  of  the  stem,  by  the  compression  exercised  by  a 
niag  plant,  such  as  honeysuckle.  From  what  lias  been  stated  rela- 
tive to  the  changes  which  take  place  in  the  bark,  it  will  be  understood 
that  it  is  oiU'n  difficult  to  count  its  annual  layers,  so  as  to  estimate  the 
age  of  the  tree  by  means  of  them.  This  may,  however,  be  done  in 
some  cases,  as  shown  at  fig.  99,  where  there  are  eight  layers  of  bark, 
*,  corresponding  to  eight  woody  layers,  b. 

89.  ntedallBiT  Bay*  ar  Plates. — Wliile  the  bark  and  pith  become 
gradually  separated  by  the  interveniioa  of  vascular  bundles,  the  con- 
nection between  them  is  kept  up  by  means  of  processes  called  mtdul- 
laiy  rof*  (figs.  94,  95  r).  These  form  the  silver  grain  of  carpenters ; 
thM  communicate  with  the  pith  and  the  cellular  envelope  of  the  bark, 
ua  tbejr  consist  of  cellular  tissue,  which  becomes  compressed  and  Hat- 
teaed  fo  a>  to  assume  a  muriform  appeanmce  (fig.  102  m  r).    At  fii-st 
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ibey  occupy  a  hirge  space  (fig.  94  r) ;  but  as  the  vascular  btmdies  in- 
CTMie,  they  become  more  and  more  narrow,  forming  thin  lamins  or 
elates,  which  separate  the  woody  layers.  On  making  a  transverse  or 
oonxgotal  section  of  a  woody  stem,  the  medullary  rays  present  the 

riC.  m.— V«t1tc*l  mMIcii  ot  »  oiw-rui  oM  brandi  of  Acer  eunpcttre  hJKhljr  mwnlSed,  ui<l 
\  Ai  (ttk  to  tba  back,  puallel  to  the  moittOtrr  njrik    m  r,  A  maduiUrr  rajr  or 
I  ftaa  flM  pmi,  «,  10  Uw  iMTk,  e  t,  cnatng  tnctua,  I,  voodjr  Hbra,  C,  vanat 

-y«nial  Mcaon  or  thr  mme  bnncli  pcrprndlcnlur  to  ncdnllary  rayi    ( I,  Woody 
k  lortug  ■;««•,  m  r,  m  r,  m  r,  wlictii  Uia  cwdallvjr  n/t  puft 


80 


ANOUALOOS  BXOOE5O0S  STEMS. 


aspect  of  narrow  lines  running  from  the  centre  to  the  circumference 
(figs.  99,  100  r  m);  and  in  making  a  vertical  section  of  a  similar  stem 
through  one  of  the  rays,  the  appearance  represented  in  fig.  102  will 
he  observed,  where  a  medullar^  ray,  m  r,  composed  of  flattened  muh- 
fonn  cells  passes  from  the  pith,  p,  to  the  cellular  envelope,  c  e,  crossing 
the  trachen  of  the  medullary  sheath,  t,  the  ligneous  tissue,  I,  the  porous 
vessels  of  the  wood,  b,  and  the  fibres  of  the  liber,  cf.  The  laminie  do 
not  by  any  means  preserve  an  uninterrupted  course  from  the  apex  to 
the  base  of  the  tree.  They  are  broken  up  by  the  intervention  of 
woody  fibres,  as  seen  in  a  vertical  section  of  a  woody  stem  (fig.  lOS), 
perpendicular  to  the  medullary  rays  m  r,  m  r,  m  r,  which  are  sepa- 
rated by  interlacing  woody  fibres,  /  /.  The  medullary  rays  are  usually 
continuous  from  the  pith  to  the  bark,  additions  being  made  to  them 
OS  they  proceed  outwards.  But,  occasionally,  secondary  rays  arise  from 
the  outer  cells,  which  pass  only  to  a  certain  depth  between  the  vascular 
bundles,  as  in  the  Cork-oak  (fig.  100,  r  m'",  r  tji,"  r  m"").  Medullary 
rays  are  conspicuous  in  the  Cork-oak,  Hazel,  Beech,  Ivy,  Clematis,  Vine. 
They  are  not  so  well  marked  in  the  Lime,  Chestnut,  Birch,  Tew. 


Anotnaliea  in  the  Structure  of  the  Exogenous  Stem. 


*  me.      I 


90.  The  stems  of  Dicotyledonous  plants  occasionally  present  ano- 
malous appearances  in  the  structure  and  arrangement  of  their  wood, 
bark,  and  medullary  rays.  In  place  of  concentric  circles,  there  are 
sometimes  only  a  few  rows  of  wedge-shaped  vascular  bundles  produced 
during  the  life  of  the  plant,  additions  being  made  by  the  interposition 
of  bundles  of  a  similar  kind  annually,  resembling  in  this  respect  the 
formation  of  woody  bundles  in  the  early  growth  of  herbaceous  {ilantt 
(fig.  95).  In  the  Pepper  tribe,  Aristolochiacec,  and  Menispermaoee, 
these  anomalous  stems  occur.     In  Gnctum  (fig.  104),  the  vaactilar 

•  f  J I  bundles,  b  b  b  b  b  b  b,  form 
zones,  which  are  each  th«  pro- 
duce of  several  years'  growth, 
and  are  separated  by  hiyen, 
1 1 1 1 1 1,  wnich  mav  be  con- 
sidered as  representing  differ- 
ent zones  of  liber. 

Id  some  of  the  Menisper- 
mum  tribe,  the  iepazmtiDg 
layers  are  of  a  cellular  and 
not  ofa  fibrous  nature.  Infi*- 
nisteria  nigrescena  {Sff.  106^ 
the  yonng  stem  (1)  prvseols  • 

m,  nUi.  t  H,  lUIonvT  itmA.  »  *  * 
vaHhorvhtebtolh*  pnribHa  tlrnmnt 
loik (VMl lunmbw w lb* r    ' 
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fbor-lobed  surface;  the  lubes  gradually  deepen  (2),  and  ultimately  (3) 
tiie  stem  is  divided  into  a  number  of  separate  portions,  the  central  one 
of  which  alone  exliibits  pith  and  medullary  rays.  The  portions  are 
•eparat«d  by  interposed  cortical  layers. 

Many  of  the  Malpighiaceie,  Sapindacese,  and  Bignoniaceo)  of  Brazil, 
exhibit  stenis  in  which  the  woody  layers  are  arranged  in  a  very 
trreguhir  manner.  In  the  stem  of  Colycanthus  floridus,  and  of  some 
Brazilian  S^indacea?^  such  as  Paullinia  pinnata  (tig.  106;,  Serjauia 
triternata  uud  Selloviana,  there  is  a  central  woody  moss  with  trom 
three  to  ten  small  secondary  ones  around  it.  Each  of  the  masses  con- 
tains true  pith,  apparently  derived  from  the  cortical  cellular  tissue,  or 
from  the  original  medullary  centre.  Gaudichaud  and  Jussieu  state 
that  around  these  separate  collections  of  pith,  there  is  a  medullary 
(heath  and  spiral  vessels.  No  annual  rings  have  been  detected  in 
the  secondary  masses,  but  medullary  rays  exist,  usually  in  their  outer 
pordoD  (fig.  106).     Id  these  anomalous  Sapindaccse,  the  central  and 


lateral  woody  masses  are  enclosed  in  a  common  bark,  with  a  continnoat 
Ujer  of  liber.  Some  have  supposed  that  the  lateral  masses  are  un- 
developed branches  tinited  together  under  the  bark ;  but  Treviranus 
eoosden  them  as  connected  with  the  formation  of  leaves,  and  as  de- 
ptintipg  on  a  peculiar  tendency  of  the  vascular  bundles  to  be  developed 
tsdependently  of  each  other  round  several  centres. 

In  aome  Bignoniacese  (fig.  107),  the  layers  of  wood  are  divided  in 

ria.  laa— SaMooMI  ■•cOon  d  ««m  of  BknlitorU  nlsretoou  >t  dllTbrent  un.    I  Stem 
—  " &  abowlng  ilx  d«epor  lot>«a,  with  iDtenncdlab)  (llrlslonA.    & 
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B  crucial  mannor  into  foor  wedge-shaped  portions  by  the  interventioo 
of  plates  differing  in  texture  from  the  ordinary  wood  of  the  plant,  and 
probably  formed  by  introversion,  or  growing  inwards  of  the  liber.  la 
burne  Guayaquil  Bigoooias,  Gaudichaud  perceived  first  four  of  theso 


plates,  next  eight,  then  sixtoeti,  and  finally  thirty-two.  In  Asndo-  < 
K|i<Tuia  excelsum  of  Guiana,  nnd  in  Hcteropterys  anoninin  (fig.  108Xj 
the  ttvm  assumes  »  peculiar  lobed  and  sinuous  aspect,  and  m  toiDa^ 
wi>ody  climbiog  plants,  pressure  causes  the  stems  to  become  flmtteoeil 
on  the  side  next  the  tree  on  which  they  are  supported,  while  from 
bi'inp  twisted  alterniilely  in  different  directions,  they  present  a  remark- 
able ligzog  form,  having  the  woody  layers  developed  only  on  on«  side 


ru.iM BartianliKMtloaarilMiuni  <rf  P«iillliil«  iihiMt*.  ow  of  ft>  fciJailH—  af  I 

Aowtiu  iiiiiiiMnM  woanilUT  woodr  iiumm.  wmandliu  t  mural  oiml  Etch  t  Um  wmtm 
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(6g  109).  In  Firs  the  wood  is  occasionally  produced  in  an  oblique 
in  pla<%  of  a  perpendicular  manner,  thus  injuring  the  timber,  and 
causing  it  to  split  in  an  unusual  way.  The  young  plants  produced 
trom  the  seed  of  such  twisted-wooded  firs,  are  said  to  inherit  the  pecu- 
liarly of  their  parents. 


Endogenous  or  Monocotyledonoits  Stem. 

91.  This  kind  of  stem  is  composed  of  cells  and  vessels  which  are 
diSlfently  arranged  from  those  of  the  Exogenous  stem.  The  vascular 
bundles  are  scattered  through  the  cellular  tissue,  and  there  is  no  dis- 
tinction between  pith,  wood,  or  bark.  There  are  no  medullary  rays, 
nor  concentric  circles  (fig.  110).     In   the  young  state,  the  centre  of 

the  stem  is  occupied  entirely  by  cells,  which  may 
be  said  to  represent  pith,  and  around  this  the 
vessels  are  seen  increasing  in  number  towards 
the  circumference.  The  central  cellular  mass 
has  no  medullary  sheath.  In  some  cases  its  cells 
are  ruptured,  and  disappear  during  the  i>rogress 
of  growth,  leaving  a  hollow  cavity  (fig.  Ill);  but 
in  general  it  remains  permanent,  and  is  gradually 
encroached  upon  by  the  development  of  the 
vascular  system.  The  latter  consists  of  vessels 
arranged  in  definite  btmdles,  which  do  not  increase 
by  additions  to  their  outside  after  being  once 
formed,  although  they  are  developed  in  a  pro- 
gressive manner.  These  bundles  may  be  consi- 
dered as  representing  the  vascular  wedges,  pro- 
duced during  the  first  year  of  an  exogenous 
stem's  growth  (fig.  94).  They  consist  of  woody 
vessels  enclosing  some  cellular  tissue  between 
them,  with  spiral  and  porous  vessels.  Tlie  outer 
part  of  the  stem  is  not  formed  by  a  separable  bark,  but  consists  o.'  a 
dense  muss  of  fibrous  tissue,  mixed  with  laticiferous  vessels  and  cells.  It  is 
intimately  connected  to  the  inner  part  of  the  stem,  without  the  inter- 
vention of  medullary  rays. 

92.  On  making  a  transverse  section  of  a  young  endogenous  stem 
(Gg.  1 12),  there  is  observed  a  mass  of  cells  or  utricles,  k,  of  various  sizes, 
often  small  in  the  vicinity  of  the  vascular  bundles,  spiral  vcs.sel8  or 
traches,  t,  large  porous  vessels,  v  p,  laticiferous  vessels,  I,  and  woody 

ng.  IIA— Pit  of  th*  Mm  of  Aqwnunu  cat  tranneiMlT,  ihoiriiig  tbo  tmwIi  h  polaU  dla- 
MtVMd  tbroagtl  Um  >*»»*»t  Umu-    (.  ht»t  In  tlio  form  of  a  tcale 

IlM.  III.^TmuTBHO  nction  of  stem  of  Phrafnnitci  co^1^)UI)l^  or  eoromon  ned.  Tbo  celln- 
^  ttB*  Is  iht  tuatn  liu  dlau>pc«rod.  lurlnir  a  fiktuUr  or  liolluw  Kem.  wltti  k  rlnc  m  celli 
aM  i«a^  a*  Utter  Istflcatatf  o/  dou.    «,  Mode  wtien  tlie  tbnt  cms,  lo  u  to  Attm  •  MlM 
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fibres,/,  resembling  those  of  liber,  thickened  by  internal  deposita.  A 
aimilar  aectioa  of  a  farther  advanced  endogenons  item,  as  of  a  Palm 
(fig.  113),  shows  nameroas  bundles  of  reasela  dispersed  irregnlarlj  in 
ceUular  tissue ;  those  near  the  centre,  m,  being  scattered  at  a  distaooe 
from  each  other,  while  those  towards  the  outside  are  densely  aggre- 
gated, so  ns  to  form  a  darkish  zone,  b,  and  are  succeeded  at  the  circum- 
ference by  a  paler  circle  of  less  compact  vessels,/,  with  some  compressed 
cells,  covered  by  an  epidermis,  e.  The  peripherical  portion,  I,  difieit 
from  true  bark,  in  not  being  sef>arabie  from  the  rest  of  the  tissne.  It 
luis  received  the  name  oifalte  bark,  and  consists  of  the  epidermal  cells, 


e,  and  what  has  been  called  the  cortical  integument,  {.  This  portion 
of  the  stem  is  often  very  inconspicuous,  but  sometimes  it  is  much 
developed  as  in  Testudinuria  elephantipes,  in  which  it  \a  rugged,  and 
is  formed  of  a  substance  resembling  cork  in  many  respects. 

93.  Mohl  stitcs  that,  in  the  stem  of  a  Palm,  tliere  may  be  distin- 
guished a  central  region,  a  fibrous  layer,  and  a  cortical  region  ;  and 
llie  same  divisions  are  pointed  out  by  Ilenfrcy  in  the  stem  of  Spar- 
ganium  raroosum  and  other  monocotyledons.  The  central  portion, 
representing  the  pith  of  dicotyledons,  consists  in  Sparganium  of 
epnprical  cells,  containing  starch,  while  the  cortical  or  outer  portion  is 
luruted  by  irregular  cells,  which  are  usually  destitute  of  starch. 

94.  It  was  ai  one  time  supposed  that  the  woody  portion  of  these 
(terns  was  inoreaied  by  additiotis  to  the  centre,  so  that  the  first-fbnaed 

n»IIS— RgrlioBUItacdaaortfMnlarlMBlitfrgailkaMnn  of  >  P»lm<<Wni»n>MSid. 
I,  TiuiMB,  or  •pinl  TMHls  f  ^  IiU|*  poraas  «Hi*la  %  C*IU  or  otricin  ii<  mvm*  uaoi 
■ammnillnit  iIm  rMHta,  uA  hnUaa  li«  MfMdmM.  ( taUtUknu  »i»iili  /.  Rhra  umId. 
ym.  to  Uio»  pf  libor.  tUMMesS  by  mmaJMt  ImK 

n«.  Ui.-Ttmmtm  waHaa  il  put  rf  tin  Man  rf  *  IW  (io  »■■  r—  Jriirwrnri).  ■, 
Otnlnt)  or  moihilUfy  inrtlnn  In  vhlrh  tha  voo<lr  ttafMllai  u*  iltMairt  ul  mttwoA  K  SlUfMl 
«ao<]r  poitloa,  whm  III*  lll.ru  >n>  nnmuiMia  wd  dnudjr  MSnfM*^  as  M  to  kftm  kdafe  ■ 

<,Pabcalrd«oraMnal*Dil«rmii>ilmtiniipKtSbt««,  whldi  nuy  b«  comlilifst  m*'-' 

Ub«r.    «,  OiUalii  •pUoai*)  poitloo. 
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fiUowere  gradnallj  pushed  towards  the  drcamference  hy  those  which 
SQOoeeded  them,  in  the  maimer  represented  in  fig.  114, 1 :  henoe  the 
term  Endogenous  (itdn,  within,  and  ytnatit,  tu  produce),  meaning 
internal  growth.  Bat  M ohl  has  shown  that  this  was  not  atrictlj  correct. 
For  althoogh  the  fibres  connected  with  the  leaves,  in  the  first  ingtance, 
ate  directed  towards  the  centre, 
and  are  therefore  always  internal 
to  those  previously  formed,  yet,  ^  (f 

when  they  are  traced  downwards, 
they  are  round  not  to  continue  in 
a  parallel  direction,  but  to  arch 
outwards,  so  as  ultimately  to  reach 
the  drcamference.  Hence,  the 
newly-formed  fibres  really  become 
extenial  at  the  base,  although 
internal  above  On  making  a ' 
vertical  section  of  an  endogenous 
Item,  as  of  a  Palm,  there  is  ob- 
served an  interlacing  of  fibres, 
similar  to  what  is  represented  in 
fig.  114,  2,  where  the  four  vas- 
cdar  bundles,  ah  c  d^  are  first 
directed  towards  the  centre,  and  h 
then  curve  outwards  towards  the 
drcamference,  so  that  those  last 
fonned  ultimately  become  external. 
The  term  Endogenous,  will,  there- 
fore, only  apply  strictly  to  the 
fbres  at  the  early  part  of  their 
course.  On  this  account,  the  terms 
Endogenous  and  Exogenous  have  ^  \ 
been  recently  discarded  by  many 
wiiten,  the  terms  Monocotyledon- 
ons  and  Dicotyledonous  being  sub- 
nitated.  The  true  distinction 
between  Exogenous  and  Ejidogen- 
oos  stems  consists  in  this,  that  in 
the  former,  the  woody  or  vascular 
bandies  increase  indefinitely  at 
their  penphery,  while  in  the  latter,  they  are  arrested  in  their  trans- 
verse growth  at  a  definite  epoch,  'llie  investing  bark  of  the  former 
permits  an  unlimited  extension  of  woody  growth  beneath  it;   the 

fl^  lit.— flgnm  to  iiiyiiiieiit  tbe  unngcmeiit  of  fbnr  pain  of  Tuenlar  bnndlet  (aa,l>h,tt, 
<4,  Is  CDdognunw  tuena.  1.  AccardlnK  to  the  old  Idea  of  Internal  derelopment  tbroUKhoat  the 
ttm.  1.  Accartlng  to  tbe  Tlew  of  MohL  who  haa  shown  that  the  fihiea  Interlace,  and  that  thoa* 
viUdi  ate  at  flnt  ioteiaal,  becoma  asternal,  lower  down. 
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fibrous  cortical  layer  of  the  latter  maintains  an  intimate  union  whli 
the  general  structure  which  prevents  unlimited  increase  in  diameter. 
Uence  we  find  that  true  endogenous  stems  do  not  attain  the  enormous 
diameter  exhibited  by  some  exogenous  trees,  such  as  Welliugtonia 
gigantea  and  the  Baobab, — the  fonuar  of  which  has  been  measured 
]  1  fi  feet  in  circumference. 

95.  The  compositiun  of  the  vascular  bundles,  in  different  parts  of 
their  course,  varies.  Thus,  at  the  upper  part,  where  they  proceed 
from  the  leaves  towards  the  centre,  they  contain  spiral  vessels,  porous 
vessels  with  some  cellular  tissue,  a  few  Inticiferous  vessels,  and  woody 
fibres  resembling  those  of  liber  (fig.  112,)  As  the  bundles  descend, 
the  spiral  vessels  disappear,  then  the  porous  vessels,  and  when  they 
have  reached  the  periphery,  and  have  become  incorporated  with  it, 
nothing  but  fibrous  tissue,  or  pleurenchyma,  remains,  forming  by  its 
diviiion  a  complicated  anastomosis,  or  net-work.  Thus,  at  the  oom- 
menciiment  the  bundles  are  large,  but  as  they  descend  they  usually 
become  more  and  more  attenuat<.'d.  In  some  instances,  however,  M 
in  Oroxylon  Andicola,  they  increase  at  different  parts  of  their  course, 
{irobably  by  intcrstitiiil  growth,  and  give  rise  to  irregular  swellings  of 
the  stem.  This  distension  takes  place  occasionally  at  the  base  of  tho 
stem,  as  in  Euterpe  montana. 

96.  There  are  many  herbaceous  plants  in  this  country,  as  Lilies, 
Grasses,  &c.,  having  endogenous  stems,  in  which  the  course  of  thi 
vaaculor  bundles  m.iy  occasionally  be  traced,  but  there  are  no  British 
endogenous  plants  with  permanent  aerial  woody  stems.  All  the  British 
trees  are  exogcnoiu.  Illustrations  of  endogenous  ste:ns  must  therefore 
be  taken  from  trees  of  foreign  countries.  Palms  furnish  the  best 
examples.  In  them  the  stem  forms  a  cylinder  of  nearly  uniform 
diameter  throughout.  The  leaves  arc  produced  from  a  single  terminal 
and  central  bud,  called  a  Phi/Uophor  or  Phyllogen,  ({iiixxan,  a  leaf,  and 
^e^tiV,  to  bear,  and  ytnatn,  to  produce).  Connected  with  the  leaves 
iiru  the  vascular  bundles,  and  the  bases  of  the  leaves  remain  attached 
tn  the  outer  part  of  th«  stem,  surroundad  by  the  mattulla  or  reticulum 
{%  bl).  While  tho  leaves  produced  by  one  bud  decay,  another  ba' 
is  developed  in  the  centre  in  a  similar  manner.  As  the  definite 
cular  bundles  are  produced,  the  stem  acquires  increased  thickness,  bi 
it  is  arrested  in  its  transverse  diameter  at  a  certain  epoch.  The  bundle^i 
although  developed  progrenively,  do  not  multiply  indefinitely ;  ana' 
thus  a  Palra-st4>in  seldom  becomes  of  great  diameter. 

il7.  In  conaequencc  of  this  mode  of  formation,  the  outer  part  of  a 
Palm-stem  is  the  hardest  and  densest,  and  after  acquiring  a  certain 
degree  of  solidity,  it  resists  all  further  distension,  and  frequently  be- 
oomrs  so  hard  as  to  resist  the  blow  of  a  hatchet.  It  h.is  been  alr\-ady 
•tatMl,  tlmt  in  the  exogenous  stem,  provision  is  made  for  unlimited 
1  laterally,  by  Ibo  developmoot  of  indefinite  bundles  of  woody 
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fibres  and  vessels,  and  the  fonnation  of  a  separable  bark  which  can  ba 
thrown  off;  but  in  the  endogenous  stem  there  is  no  such  provisiorL. 
Ilence^  when  the  first  furoied  part  of  the  stem  has  increased  to  a  cer- 
tain amount,  its  progress  is  stopped  by  the  hard  indistensible  outer 
fibrous  covering ;  and  the* same  thing  takes  place  with  the  other  parts 
in  saocession,  till  at  leng:h  all  have  acquired  a  comparatively  uniform 
BJbe,  as  it  seen  in  the  coco-nut  palm  (fig.  115,  1).  In  consequence  of 
th«  small  lateral  increase  of  Palm-stems,  a  woody  twining  plant  does 
leas  injury  to  them  than  to  trees  of  exogenous  growth. 

98.  The  growth  of  endogenous  stems  may  be  said  to  resemble  the 
upward  growth  of  Exogens  by  terminal  buds  only,  for  there  is  no 
oambinm  layer,  and  no  peripherical  increase.  Hence,  in  Palms,  the 
terminal  shoot  is  developed,  but 

there  are  no  annular  rings.  The 
hardening  of  the  stem  depends, 
in  all  probability,  partly  on  in- 
ternal changes  in  the  woody  fibres, 
nmilor  to  what  takes  place  in  the 
heart-wood  of  Exogens.  Occa- 
oonaliy,  at  the  upper  part  of  a 
palm-stem  there  is  an  appearance 
of  sonea,  but  it  does  not  continue 
throughout  the  stem.  From  the 
absence  of  concentric  circles,  the 
age  of  a  Palm  cannot  be  estimated 
in  the  same  way  as  an  exogenous 
tree.  The  elongation,  however, 
of  each  species  of  Palm  is  pretty 
regular,  and  by  it  an  opinion  may 
l)e  formed  of  the  age.  The  rings 
on  the  surface  of  the  stem  are  not 
indicative  of  yearly  growth. 

99.  In  Palms,  there  is  in  gen- 
era] 00  provision  for  lateral  buds, 
and  no  branches  are  fonned. 
Hence,  destroying  the  central 
bud  will  kill  the  tree.  In  some 
Palms,  however,  as  the  Doom 
paint  of  Egypt  (Uyphcene  tJiebaica),  the  stem  divides  in  a  lorked  or 
dichotumous  (i';^a,  two  ways,  and  ri/jkvut,  to  cut)  manner      ijarduer, 


P«.  IIS.— Two  endnr 'nnocotylodmjoin  rree^,  b«lonpine  to  two  different  flunlllcfl. 
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in  his  travels  in  Brazil,  noticed  a  Palm  in  which  the  centre  bad 
been  destroyed,  and  two  side  ones  had  been  produced,  go  as  to  give 
4  forked  appearance.  Other  plants  with  endogenous  stems,  also  pro- 
duce latcrid  bud::.  In  fig.  1 15,  2,  there  is  a  representation  of  such  a  stem, 
in  the  case  of  the  Screw-pine,  {Pandanus  odoratigsimus\  and  examples 
ore  seen  in  Grasses,  as  the  Bamboo,  in  Asparagus,  Asphodels,  and  Dra- 
usenas.  In  these  cases,  the  stem  is  conical,  like  that  of  Exo^ns,  and  the 
destruction  of  the  terminal  bud  is  not  necessarily  followed  by  the  death 
of  the  plant.  The  development  of  lateral  buds  is  accompanied  often  by 
nil  increased  diameter  of  the  stem.  The  liuuous  Dractena  Dracoi,  or 
Dragon  tree  of  Orotava,  in  the  Ounary  Islands,  has  a  hollow  si 
capable  of  holding  several  men ;  and  the  fact  uf  its  living  in 
state  is  marked  by  Jussieu  as  an  argument  against  the  strict  end 
penous  formation ;  for,  if  the  centre  were  the  youngest  and  newest' 
part,  its  destruction  would  put  an  end  to  the  existence  of  the  tree,  in  the 
same  way  as  the  removal  of  the  outer  part  of  the  wood  would  destroy 
an  exogenous  stem.  The  branches  in  such  plants  are  formed  on  the 
same  principle  as  the  stems ;  but  their  fibres,  when  reaching  the  st*i 
do  not  proceed  to  the  centre,  but  extend  outside  the  previous  layei 
between  them  and  the  outer  tblse  bark  (fig.  113  /  e),  and  thus  it 
that  they  give  rise  to  lateral  increase.  In  Grasses,  the  stem  or  culi 
is  usually  hollow  or  fistolar  (fig.  Ill),  in  consequence  of  the  oui 
part,  by  its  rapid  increase,  causing  the  rupture  and  ultimate  disa^ 
pearance  of  the  internal  cellular  portion.  The  fibres  in  some  G 
eroM  from  one  side  to  the  other,  forming  partitions,  as  in  Bamboo^ 
which  add  much  to  the  strength  of  the  stem. 

lOU.  Id  many  Endogenous  or  Monocotyledonous  pUnts,  the  tun 
remains  Itelow  ground,  developing  shoots  whidi  ar«  simple,  as  in 
Banana  and  Plantain,  or  branched,  as  in  Asparagus.  In  the  former, 
the  stem  above  ground  is  an  herbaceous  shoot,  compoced  of  tlM 
sheaths  of  the  leaves.  It  dies  after  fruiting,  and  is  tuooe«ded  by 
other  shoots  from  thi!  subterranean  stem.  The  shoots  or  buda  froo 
such  stums  occasionally  remain  in  part  below  ground  in  the  ibm  of 
bulbs,  as  in  Lilies  and  Hyacinths ;  or  corms,  as  in  Tulips,  Colchieoiit 
Crocus,  Gladiolus,  and  Arum. 

101.  In  some  instances^  the  aerial  stem  has  the  usual  endogenottt 
Mructure,  while  the  under-ground  stem  has  the  vascular  bundks 
developed  in  the  form  of  wedges,  with  cellular  tissue  in  the  oeatn, 
thus  resembling  some  Exogens.  This  structure  has  been  remarked  ia 
the  Smilax  or  SarsapariUa  family.  Lindley  calls  tliese  phuits  Die^fOgmt 
i)/<rve>,  a  net),  from  their  netted  leaves,  a  character  by  which  they 
aiffier  from  other  Endogens.  Henfiey  holds  that  the  ring  of  woody 
hbre*  in  Taraus  and  Smilax,  is  merely  an  alteration  of  the  pamchy- 
matotis  crlls  of  the  periphery,  and  is  not  produced,  as  some  Btve  sup 
potcd,  to  the  same  way  as  the  tones  of  Dicotyledons.     He 
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this  ring  as  probably  analogons  to  the  liber,  and  not  to  tiie  indefinite 
TMColar  bundles  of  Exogenous  stems. 

Aenganotu  or  AcotyUdonous  Stem, 

102.  This  stem,  in  its  general  external  aspect,  resembles  that  uf 
Bndogena.  It  is  uubranched,  usually 
«f  aiaU,  nearly  uniform  diameter, 
sad  produces  leares  at  its  summit.  It 
IS  oiailj  distinguished  by  its  internal 
Biuctore.  Tree  Ferns  furnish  the  best 
«xainple  of  this  kind  of  stem.  In  them 
it  is  deeominated  a  Stipe,  or  a  Ilac/iis, 
■ad  often  attains  the  height  of  120  feet 
(fi^  116).  A  transverse  section  of  the 
sisni  (fig.  117)  exhibits  a  circle  of  va:>- 
cular  tissue  composed  of  mosses,  £  I, 
ofTarious  forms  and  sizes,  situated  neur 
thearcumference;  the  centre,  m,  being 
(Uhtf  hoUow  or  formed  of  cellular 
lone.  On  the  outside  of  the  vasculur 
circle,  cells  exist,  p,  covered  by  an  epi- 
dermal layer  or  cellular  integument,  e, 
o&ta  of  hard  and  dense  consi^steuce, 
(bcncd  originally  by  tlie  bases  uf  the 
Icwrei,  which  remain  for  a  long  time 
tanfaed  to  the  stem. 

108.  The  vascular  bundles  areformed 
mmiitamtiou$ly,  and  not  progressively 
n  in  the  stem  already  noticed ;  aud 
•dditions  are  always  made  in  on  up- 
ward dirrctioD.  The  stem  then  is 
fbnwd  by  additions  to  the  summit, 
sod  by  the  elongation  of  vessels  already 
formed;    hence  the  name  Acrogenoua 

&<,  summit).  The  leavps  unite  by 
buses  to  form  the  stem,  and  the 
■Rangemt-nt  of  their  vessels  is  traced 
iBto  it.  The  vascular  system  is  of 
grater  density  than  the  rest  of  the 
ONoe,  and  is  usually  distinguished  by 
(he  datk  oolour  of  the  pleurenchyma 

Da.  IM— Ttw  fen  Uli>l<>ill»fmUHma),  at  the  Eut  IdiIIm.    .Slem  nr  «lpe  It  cyllMrtra), 
~'-     "   ■        "  ~i«(  IM  nu«  ro,  »  conlril  enlirftenieiii,  formed  tjr  •  nin-s  of  •<l»«iii- 

Xennlstl,  uil  lo  tUe yoonii  suce  are  roUnl  u|i  luacUiliiitemiiuier 
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(fig.  117  /),  which  surroundg  the  paler  vessels  in  the  centre  (fig.  117 
V  v).     The  vascular  bundles  do  not  follow  a  straight  course,  but  unite 

and  separate,  leaving  spaces  betire«n 
them,  similar  to  those  seen  in  the 
liber  of  Exogens  (fig.  101). 

104.  The  acrogenous  stem  in  the 
young  state  is  solid,  but  it  frequently 
becomes  hollow  in  the  progress  of 
growth,  by  the  rupture  and  absoq>- 
tion  of  the  walls  of  the  cells  in  the 
centre.  The  bases  of  the  leaves  re- 
main long  attached,  but  ultimately 
fall  otT,  leaving  marked  scars  which 
are  at  first  close  together,  but  often 
separate  afterwards  by  intersU(i.iJ 
growth.  On  these  scars  or  dcatrica  (cicatrix,  a  wound),  the  mark- 
ings of  the  vessels  are  easily  seen,  arranged  in  the  same  manner 
those  of  the  stem  with  which  they  are  continuous.  The  vaacul 
system  of  ferns  consists  chiefly  of  scalariform  vessels  (fig.  62),  mi 
with  annular  (fig.  57),  and  porous  vessels  (fig.  98  ter).  There  are 
tnie  tracheal  with  fibres  which  can  be  unrolled.  In  the  steins  of 
Lyoopodiacete,  closed  trachea)  or  ducts  (^  34)  occur;  and  in  Eqoi- 
Ktftccse,  the  rings  of  the  annular  vessels  are  closely  united. 

105.  The  stem  of  Ferns  is  generally  of  small  diameter;  it  does  not 
increase  much  laterally,  after  having  been  once  formed,  and  it  does  not 
produce  lateral  buds.  Sometimes  it  divides  into 
two  (fig.  118),  by  the  formation  of  two  buds  at  iu 
growing  point.  This,  however,  u  an  actual  divi- 
sion of  the  stem  itself,  and  differs  from  the  branch- 
ing of  tho  Exogenous  and  Endogenous  stem.  In 
the  Ferns  of  this  country,  the  stems  usually  creep 
along  and  under  the  ground,  and  the  leaves  which 
they  produce  die  annually  without  giving  orig^ 
to  on  elevated  trunk.  In  the  common  Bnke 
(Pterit  aquilina),  the  arrangement  of  the  vaaoular 
system  may  be  seen  by  making  a  transverse  nctiaa 
of  the  under-ground  stem.  The  plant  haa  reetired 
its  name  aquilina,  from  a  supposed  rosemblaaaa  (o 
a  spread  eaglo,  presented  by  the  vessels  when  thus  cut  acroti 

rif.  Iir  — Tnixraiw  Hctlon  of  the  ftem  at  •  Tree  tan  {CtoVtta).    a,  CMInUv  tti—i.  mnm 

Cmdlng  to  pttb.  occapylBg  the  mntrftl  part  f  i,  V«aeiil«j  ctrde  iiiiiiiioeeil  of  wuumimm  Inw^ 
rlr-tunnid  iiumih  /,  IMrk- ■ohiurea  woody  or  pracnchyiBatoae  Sbn^  femlBC  lb*  kanin 
«t  am  TuraUf  ■«■■■■  r«.  l'»l»-cotom«d  v— K  chuair  enloiUmii.  MKMyhnTifc*  «■»»  «* 
tiiainaaM  ji,l'«nMiinMik)M«rctfalaral«aslsoMk*aui«BnariaMlC*siaife*«a«ai 

^I»  11IL-V«1leil  Mcdaa  af  put  or  Uie  «RCe4  tan  or  aUp*  «r  «liiHlh  pvMMIaik   i^ 
Omwr  MBUid  fwtMa    •(.•<•  Vurulmr  loue,  roiiiiattiit  of  traotr  Una  Mi4  nalHttKa 
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106.  In  some  Thallogens,  which  have  been  noticed  as  being  stem - 
lev,  the  thalltu  or  frond  is  supported  by  a  stalk,  in  which  there  are 
concentric  circles,  wiili  divisions  in  the  form  of  rays,  and  a  sort  of 
pith.  These  are  all  forms  of  cellular  tissue,  however,  without  any 
woody  fibres.  These  appearances  are  presented  by  some  large  antarctic 
•ea-weeds,  species  of  D'Urvillea,  and  by  some  lichens,  as  Usnea. 

J07.  There  are  thus  three  kinds  of  stems  in  the  vegetable  king- 


-Exogmoua  or  Dicotyledonous,  having  a  separable  bark ;  distinct 

OBBcentiic  circles,  composed  of  progressive  indefinite  vascular  bundles, 
increasing  at  their  periphery,  the  solidity  diminishing  from  the  centre 
towards  the  circumference ;  pith,  enclosed  in  a  longitudinal  canal  or 
medullary  sheath,  with  cellular  prolongations  in  the  form  of  medullary 
rays. 

2. — Endogenout  or  Monocotyledonmit,  having  no  separable  bark;  no 
distinct  concentric  circles ;  vascular  bundles  progressive  and  definite, 
not  increasing  at  their  periphery,  the  solidity  diminishing  from  the 
circumference  to  the  centre ;  no  distinct  pith,  no  medullary  sheath 
nor  medullary  rays,  the  cellular  tissue  being  interposed  between  tho 
rascolar  bundles. 

3. — Acrogenouf  or  Acotyledonous,  having  no  separable  bark  ;  no  con- 
centric circles ;  vascular  bundles  simultaneous,  forming  an  irregul.rr 
'■nons  being  made  to  the  summit;  no  distinct  pith,  no  me- 
nor  medullary  rays ;  conspicuous  scars  left  by  the  bases 


oj  tlie  different  parts  of  Stems,  and  their  speaal  Functions. 

The  stem  bears  the  buds  from  which  branches,  leaves,  and 
I  are  developed ;  it  exposes  these  organs  to  the  atmosphere  and 

conreys  fluids  and  air,  and  receives  secretions.     Stems  vary 

tRaeh  in  their  size,  both  as  regards  heigVit  aid  diameter.     Some  oaks 
in  Britain  have  a  height  of  nearly  1 20  feet ;  forest  trees  in  France 

IB  attained  to  120  and  130  feet,  and  in  America  even  to  4.')0  feet. 
l«  Palms  attain  a  height  of  200  feet.    The  trunks  of  the  Baobab 
Wellingtonia  are  sometimes  30  feet  or  more  in  diameter. 
09.  The  pil/i,  in  its  early  stale  (fig.  94  p),  is  of  a  greenish  colour, 
tnd  contains  much  fluid,  which  is  employed  in  the  nourishment  of  the 
Bg  plant.    After  serving  a  temporary  nutritive  purpose,  it  becomes 
,  or  disappears  by  rupture  and  absorption  of  the  walls  of  the  cells 
ait«r  into  its  composition.     The  medullary  sheath,  which  is  the 
formed  vascular  layer  (fig.  96  e  tn),  keeps  up  a  connection  be- 
the  central  parts  of  the  stem  and  the  leaves,  by  means  of  spiral 
els,  which  seem  to  be  concerned  partly  in  the  conveyance  of  air. 
is  the  only  part  of  a  Dicotyledonous  stem  in  which  these  ves-sels 
ordinarily  occur,    llie  medullary  rays  (fig.  97  r  m),  preserve  a  com- 
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munication  between  the  bark  and  the  pith.  The  cells  of  which  they 
ure  composed,  are  conoenied  in  the  production  of  leal"  buds,  and  they 
assist  in  the  elaboration  and  conveyance  of  secretions.  They  hare  • 
direct  connection  with  the  canMwn  cells  (fig.  97  c),  or  the  cells  be- 
tween the  wood  and  bark,  whoae  function  is  to  aid  in  the  formmdon  of 
new  wood.  The  bark  (fig.  97/c,  «  c,p\  protects  the  tender  wood, 
conveys  the  elaborated  sap  downwards  from  the  leaves,  and  is  the 
part  in  which  many  valuable  products,  such  as  gtim,  tannin,  and 
bitter  principles,  are  formed  and  deposited.  The  vaicular  btatdiu 
(fig.  97 /A  V  p),  convey  the  sap  from  the  root  to  the  leaves.  Thii 
function  is  carried  on  during  the  life  of  the  plant  by  the  ■whiiIm' 
vesseb  and  the  porous  vessels,  as  well  as  other  kinds  of  spunoos 
libro- vascular  tissue;  but  in  the  woody  fibres  it  ceases  at  a  certain 
epoch,  in  consequence  of  the  tubes  being  filled  up  by  secondaLry  de- 
posits, so  as  to  form  the  perfect  wood,  which  gives  strength  ana  M»- 
bilily  to  the  stem. 

110.  Considerable  diflferencea  of  opinion  have  arisen  on  the  subject 
of  the  formation  of  wood.  All  agree  that  it  cannot  be  properly  fonncd 
unless  the  leaves  are  exposed  to  air  and  light,  but  physiologists  differ 
08  to  its  mode  of  deposition.  Some  say  that  it  is  deposited  in  •  bozi- 
xontal,  others,  in  a  vertical  direction.  There  seems  to  be  no  doubt, 
that  the  cambiiun  celb  perfomi  an  important  part  in  the  fonnatioa  of 
wood,  and  that  their  activity  depends  on  the  proper  development  of 
leftvec  These  formative  cells,  although  most  easily  detected  in  exo- 
genous stems,  arc  also  present  in  the  other  forms  ot  stems  wluch 
)iave  been  described.  In  Monocotyledonous  stems  these  ounbiam 
cells  are  situated  in  the  centre  of  the  bundles,  and  are  ooDoemsd  la 
the  formation  of  the  vascular  tissue  surrounding  them.  In  woody 
Aeotyledonoos  stems,  as  in  Tree-ferns,  tliese  cells  surruand  the  tm- 
eular  bundles.  Afler  a  cerijun  time  the  cambium  lonea  in  ibmm 
stems  become  woody,  and  then  the  vascular  bundles  only  grow  at  thair 
extremity  by  means  of  unchanged  cambium  cells.  In  both  these  kjaiii 
of  stems  the  vascular  bundles  are  limited,  and  the  steins  oaa  only 
tocrease  htferally  by  ramifying  or  dividing  dichotomoualy,  as  in  Dra- 
ccna  and  some  Tree-ferns. 

111.  The  early  physiologists  made  experiments  on  ezogCBooa stsoM^ 
as  being  most  easily  procured.  They  espoused  the  ioritonlal  theofj 
of  deposition,  and  disputed  as  to  the  formation  of  cambiom;  soms 
tnaiutaimng  tluU  it  was  formed  by  tlie  cells  of  the  bark ;  othan,  bv 
the  eeatral  oeQs  of  the  item ,  and  others,  by  boUi  united.  DohamJ, 
by  putting  silver  phttes  between  the  bark  and  wood ;  and  Dr.  Ropo^ 
by  detaching  portions  of  bark,  endeavoured  to  show  that  the  bark 
afooe  was  concerned  in  the  formation  of  wood ;  while  DecandoUe  aod 
otlran  were  led  to  the  conclusion,  that  both  were  concerned  in  Um 

of  forming  cambium,  by  meaos  of  which  a  layer  of  liber  and  a 
of  wood  was  aonoally  produced. 
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1 12.  Knight  espoused  what  is  cnllcd  the  vertical  theory,  considering 
the  wood  as  developed  in  a  downward  direction  by  the  leaves,  and  in 
this  view  he  is  supported  by  Petit-Thounrs  and  Gaudichaud.  These 
physiologists  tnaintain  that  there  are  two  vasctilar  systems  in  plants, 
so  Moending  and  descending ;  the  one  connected  with  the  leaf  Ibrma- 
tion,  or  the  spiral  %-essel8 ;  the  other  connected  with  the  production 
of  roots,  or  the  woody  fibres — the  cellular  tissue  being  more  especially 
concerned  in  horizontal  development.  Every  bud  is  thus,  according 
TO  them,  an  embryo  plant  fixed  on  the  stem,  sending  leaves  upwards, 
and  roots  downwards.  In  Palms,  Dracaenas,  and  other  Endogenous 
Rtems,  the  peculiar  manner  in  which  the  woody  fibres  interlace  (fig. 
114,  2),  favours  the  opinion  that  they  are  developed  like  roots,  by 
ndditions  to  their  extremities ;  and  this  is  also  strengthened  by  the 
forsiation  of  adventitious  or  aerial  roots,  which  burst  through  difterent 
parts  of  the  stem  in  Screw-pines  (fig.  115,  2),  in  the  Banyan,  and  in  the 
Fig  tribe  in  general.  In  Vellozias  and  Tree  Fenis,  the  surface  of  the 
«t«a  is  oA«D  covered  with  thin  roots,  protruding  at  various  parts,  and 
beooroisg  so  incorporated  with  the  stem  as  to  appear  to  be  a  part  of 
it  In  the  Tree  Fern,  represented  in  fig.  116,  the  lower  part  of  the 
rtem  is  enlarged  in  a  remarkable  degree  by  these  fibres,  so  as  to  give 
it  m  conical  form.  In  exogenous  stems,  when  ligatures  are  put  round 
the  stem,  and  when  portions  of  bark  are  removed,  a  swelling  takes 
pUoe  above  the  parts  where  the  injury  has  been  inflicted,  thus  appa- 
reatly  proving  that  the  new  matter  is  developed  from  above  downwards. 

lis.  Gaudichaud  endeavours  to  account  for  various  anomalous 
forms  of  stems  (figs.  105 — 108),by  considering  them  as  depending  on 
the  arrangement  of  the  leaves,  and  on  the  mode  in  which  the  woody 
fibres  are  sent  down  from  them.  Thus,  the  four  secondary  masses 
forrotinding  the  central  one  in  the  stem  of  Calycanthus  fioridos,  are 
traced  to  four  vascular  bundles  from  the  leaves,  penetrating  the  cellu- 
lar tttsne  of  the  bark,  distinct  from  the  central  wood  and  from  each 
other,  except  at  the  nodes,  where  the  cross  bundles  unite  them  so  as 
to  ibrrn  a  ring  round  the  central  mass.  New  fibres  are  formed  on  the 
inner  side  of  these  bundles,  and  by  degrees  they  assume  a  crescentic 
Aafe,  while  the  horns  of  the  crescent  ultimately  unite  on  the  outer 
■dafoentrifugally),  and  enclose  a  portion  of  the  bark,  which  thus  forms 
•  Imd  of  spurious  excentric  pith,  with  numerous  woody  layers  on  the 
made,  and  a  smaller  number  on  the  outside.  Again,  in  Brazilian 
Sapindace*  (fig.  106),  with  five,  seven,  nine,  or  ten  woody  masses, 
the  tame  thing  is  said  to  occur,  with  this  difference,  that  the  pith  of 
Mcb  of  the  masses  is  derived  from  the  original  medullary  centre, 
portiooa  of  which  are  enclosed  by  the  -vascular  bundles  in  a  centripetal 
Banner,  or  firom  without,  inwards. 

114.  Treviranus  states  that  the  fibrous  and  vascnlar  bundles  dc- 
Kseadiog  from  the  leaves,  are  destined  in  general  to  unite  around  a 
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common  centre,  but  that  they  retain  a  certain  degree  of  independe 
and  may  be  developed  separately  in  some  instances,  giving  rise 
anomalous  fasciculated  stems. 

115.  Gardner,  from  nn  examination  of  Brazilian  Palms,  adopts  tLe 
vertical  theory,  and  Lindley  also  supports  it.  It  is  strongly  opposed 
by  Schleiden,  Mirbel,  Naudin,  Hentrey,  and  Trccul,  who  consider  the 
development  of  the  vascular  bundles,  as  proceeding  from  below  up- 
wards ;  in  Dicotyledons,  by  peripherical  production  of  woody  and  vas- 
cular tissue  from  cambium  cells ;  and  in  Monocotyledons,  by  a  definite 
formation  of  woody  and  vascular  bundles  by  means  of  terminal  bads ; 
the  hardening  of  the  stem  depending  on  the  interstitial  changes  which 
take  place  afterwards  in  the  woody  fibres. 

11 6.  A  consideration  of  all  the  observations  made  on  the  formation 
of  woody  stems,  leads  apparently  to  the  conclusion,  that  there  is  an 
ascending  and  descending  axia  in  plants,  and  that  each  plant  coosists 
of  one  or  more  individuals,  or  phjlans  {^vri;  a  phint),  as  tbey  are 
called  by  Guudichaud  and  others,  having  both  axes  developed;  the 
Exogenous  stem  being  formed  by  the  original  formation  of  two  oppo- 
site phytons  the  Endogenous  by  one:  and  that  woody  fibres  are 
produced  from  cells,  which,  in  Exogens,  are  formed  annually  between 
the  wood  and  bark,  as  cambium  cells ;  and,  in  Endogens,  are  develop 
in  the  internal  parts  of  the  stem.     Proof  seems,  however,  still  ^ 

of  the  direction  in  which  the  development  of  wood  takes  place  i 

former  ;  n-hile,  in  the  latter,  observations  seem  to  be  in  tiavoor  ti ) 
vertical  formation,  or  of  additions  of  woody  fibre  being  made  in  i 
downward  direction,  as  in  roots,  thus  fuUowing  the  course  of  the 
deioending  elaborated  sap.*  Mirbel,  Irom  his  iuvcstigations  respect- 
ing the  growth  of  the  Date,  believes  that  its  fibres  extend  from  belotlH 
upward.  He  ttatc-s  that  at  the  summit  of  Monocotyledonoiu  plani»H 
u  maM  of  cellular  tissue  u  produced,  called  a  phyllophor,  and  that 
tlie  formation  of  a  vascular  system  in  the  plant  precedes  the  develop- 
ment of  the  leaves,  t  Trecul  has  also  shown  tliat  woody  fibres  in 
Dicotyledonous  plants  arc  not  necessarily  dependent  on  the  presence 
of  leaves,  since  ligneous  tissue  has  been  developed  in  the  centre  of  por- 
tions of  stems  from  which  the  bark  had  been  removed.  He  believe*  i 
that  local  increase  depends  on  local  action,  tlml  ligneous  tissue  isi 
locally  developed  from  previously  existing  cells,  and  that  there  is  no' 
erideiice  of  fibres  descending  from  the  leaves  or  buda.^ 

117.  All  physiologists  agree  in  believing  that  the  formatioa  of 
woody  matter  depends  mainly  on  the  functions  of  the  leave*  bdag 
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carried  on  properly,  and  this  can  only  be  effected  by  exposure  to  ur 
and  light.  The  more  vigorously  the  plant  grows,  the  better  is  the 
wood  produced.  Experiments  made  in  the  British  dockyards  proved 
that  those  oaks  vrhich  had  formed  the  thickest  zones,  yielded  the  best 
timber.  Barlow's  experiments  at  Woolwich,  showed  that  a  plank  of 
quick-grown  oak,  bore  a  greater  weight  than  a  similar  plank  of  slow- 
grown  oak. 

118.  In  order  that  trees  may  grow  well,  and  that  timber  may  be 
properly  formed,  great  care  should  be  taken  in  planting  at  proper 
distances  and  in  soil  fitted  for  the  trees.  Firs  ought  to  be  planted 
from  6  to  8  feet  apart,  and  hardwood  trees  for  a  permanent  plantation, 
28  feet  distant,  the  spaces  being  filled  uj"  with  larch,  spruce,  or  Scotch 
fir,  according  to  soil  and  situation.  Hardwood  is  of  no  value  till  it  has 
attained  some  age,  while  larch  and  spruce  may  be  applied  to  use  in 
ten  or  twelve  years;  and  thus  judicious  thinning  may  bo  practised. 
When  trees  are  set  too  close,  their  leaves  are  interrupted  in  their 
fiuictiona ;  many  of  them  fall  off,  leaving  the  stems  bare ;  the  wood  is 
imperfectly  formed,  and  the  roots  are  not  sent  out  vigorously.  When 
such  plantations  are  allowed  to  grow  without  being  thinned,  the  trees 
are  drawn  vp  without  having  a  hold  of  the  ground ;  and  when  a  por- 
tion of  them  is  subsequently  removed,  the  remainder  is  easily  blown 
over  by  the  wind.  In  thick  plantations,  it  is  only  on  the  trees  next 
the  outside,  where  the  leaves  and  branches  are  freely  formed,  that  the 
wood  and  roots  are  properly  developed.  When  a  tree  is  fully  exposed 
to  air  and  light  on  one  side  only,  it  is  frequently  found  that  the  woody 
cones  on  that  side  are  largest.  When  trees  are  judiciously  planted, 
there  is  a  great  saving  both  in  the  original  outlay  and  in  the  subse- 
ijuent  treatment.  Pruning  or  the  shortening  of  branches  and  the 
removal  of  superfluous  ones  ought  to  be  cautiously  practised  It  is 
only  opplicible  to  young  branches  and  twigs,  and  is  had  recourse  to 
chiefly  in  the  case  of  Iruit-trees  when  the  object  is  to  make  the  plants 
produce  flowers  and  fruit.  If  forest  trees  are  properly  planted  and 
thiuwd,  little  pruning  is  required. 


moot  OB  DnCEKDCNO  AXIS. 

Structure  of  Roots. 

1 19.  In  the  young  state  there  is  no  distinction  between  stem  and 
root,  u  regards  structure ;  both  being  cellular,  and  an  extension  of 
each  other  in  opposite  directions.  In  stemless  plants,  as  Thallogens, 
the  root  remains  in  a  cellular  state  throughout  the  Ufe  of  the  plants. 
Tb«  root  is  aA«rwarda  distinguished  from  the  stem,  by  the  want  of 
a  provision  for  the  development  of  leaf-buds,  and  by  increasing  from 
■bore  dowowarda.     Some  plants,  however,  as  the  Moutan  Pa3ony,  the 
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Plum  -tree,  Pyrus  japonica,  and  especially  Anemone  japonica,  have  a 
power  of  forming  buds  on  their  roots.  The  htst-mentioned  plant 
developes  these  buds  on  every  part  of  its  extensively  ramifying  roots, 
which  may  be  chopped  into  numerous  pieces,  each  capable  of  giving 
rise  to  a  new  plant.  The  part  where  the  stem  and  root  tmitc  is  the 
collum  or  neck.  In  woody  plants,  the  6bres  of  the  stem  descend  into 
the  roots,  and  there  is  a  similar  internal  arrangement  of  woody  lAyers, 
as  is  seen  in  the  sttni  itself. 

120.  Roots  are  usually  subterranean  and  colourless.     Externally, 
tliey  have  a  cellular  epidermal  covering  of  a  delicate  texture,  some- 
times called  «piblema  (^  47),  in  which  no  stomata  exist.     Their  in- 
ternal structure  consists, partly  of  cells,  and  partly  of  vascular  bundles, 
in  which  there  are  no  vesseb  with  fibre* 
which  can  be  unrolled.     Roots  do  not  ex-i 
hibit  true   pith,   nor  a   medullary  sheath.  I 
The  axis  of  the  root   gives   off  branches] 
which  divide  into  radicles  or  fibrils  (fig.  1I!))J 
the  extretnities  of  which  are  composed  ot 
loose  sponge-like  cellular  tissue,   and  artfl 
called  spongMts  or  ipongeleti.     Over  these] 
a  very   thin   layer  of   cells  is  extended,! 
called,    by   Trecul,  a   PiUorhua  (xi>e(,   a| 
cap,   and  ^j^a,   a  root).      This  aometimi: 
becomes  thickened,   and   separates  in 
form  of  a  cup,  as  in  Screw-pines  (fig.  115,^ 
2),    and    in    Lycopodiums.      Occasionally 
the  extremities  of  roots  arc  enclosed  in  a 
sheath,  or  ampulla,  as  in  Lcmna.     Cellular 
papills9,  and  hairs  are  often  seen  in  ruou 
I  tig.  77),  but  no  true  leaves.     ITjese  bain 
consist   of  simple  eJongatod  cells  which  occur  singly,  and  appear 
to  serve  the  purpose  of  nl)sorption.     Roots  do  not  grow  through- 
out the  whole  length  like  stems,  but  by  additions  to  their  extTvini- 
ties,    which    are   constintly    rcnewe<l,   so    that    the    minute    fibrils 
serve  only  a  temporary  purpose,  and   represent  deciduous   leaves.. 
Schleiden    has,    therefore,  observed  that   the   tissus   at   the   extre-l 
mities  of  roots  is  older  and  more  dense  tliau  that  immediately  br> 

low  iu  ,         ,      .  ^ 

12L  Roota,  in  some  instances,  in  place  of  bemg  subterranean,  oe- 
com«  aerial.  Such  roots  occur  in  plants  colled  Epiphtftea,  or  air- 
plants  (It.,  upon,  and  tvrif,  a  plant,  from  growing  on  other  pUDts> 
MS  in  Orchidaccaj;  also  in  the  Screw-pine  (fig.  115,  2),  tbo  lUnv 
(Ficus  indica),  :md  maoy  other  specie*  of  Ficus,  when  thsy  assM  Ml 
supporting  the  stem  and  branches,  and  have  been  called  advtntM 
n«.  tUL-Tarertnc  root  orihlf*  ntaaOlMtl  flflnc off tmdbM aaS  SMk 
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normoL  In  Screw-pines,  these  aerial  roofs  follow  a  spiral  order 
development  In  Mangrove  trees,  they  often  form  the  entire 
support  of  the  stem,  which  has  decayed  at  its  lower  part.  The  name 
of  aiidventitious  has  also  been  applied  to  those  roots  which  are  formed 
where  portions  of  stems  and  branches,  as  of  the  Willow  and  Poplar, 
•re  planted  in  moist  soil.  Tliey  appear  first  as  cellular  projections, 
into  which  the  fibres  of  the  stem  are  prolonged,  and  by  some  are  said 
to  proceed  from  lenticels  (If  63).  They  frequently  arise  from  points 
where  tJie  epidermis  has  been  injured.  A  Screw-pine  in  the  palm- 
house  of  the  Edinburgh  Botanic  Garden,  had  one  of  its  branches  in- 
jured close  to  its  union  \viih  the  stem.  This  branch  was  at  the 
distance  of  several  feet  above  the  part  where  the  aerial  roots  were  iu 
the  course  of  formation.  At  the  part,  however,  where  the  injury  had 
been  inflicted,  a  root  soon  appeared,  which  extended  rapidly  to  the 
earth,  and  now  the  branch  is  firmly  supported. 

122.  Green-coloured  aerial  roots  are  frequently  met  with  in  endo- 
genous plants.  Such  roots  possess  stomata  In  the  Ivy,  root-like 
prooeMM  are  produced  from  the  stem,  by  means  of  which  it  attaches 
il»elf  to  trees,  rocks,  and  walls.  Those  processes  are  subservient  to 
the  parjioses  of  support  rather  tlian  nutrition.  In  parasites,  or  plants 
which  derive  nourishment  from  other  plants,  such  as  Dodder  {Cusaila\ 
roots  we  sometimes  produced  in  the  form  of  suckers,  which  enter  into 
lJ»e  cellular  tissue  of  the  plant  preyed  upon. 

123.  When  roots  have  been  exposed  to  the  air  for  some  time,  they 
oocasionally  assume  the  functions  of  stems,  losing  their  fibrils,  and 
dereloping  abnormal  buds.  Duhamel  proved  this  experimentally, 
Hy  causing  the  branches  of  a  willow  to  take  root  while  attached  to  the 
ftetD,  and  ultimately  raising  the  natural  roots  into  the  air. 


Forms  of  Roots. 

124.  The  forms  of  roots  depend  upon  the  mode  in  which  the  axis 
deacends  and  branches.  Wlien  the  central  axis  goes  deep  into  the 
ground  in  a  tapering  manner,  without  dividing,  a  tap-root  is  produced 
(fig.  lit').  This  kind  of  root  is  sometimes  shortened,  and  becomes 
McJculent,  forming  the  conical  root  of  carrot,  or  the/usi/brm,  or  spindle- 
diapcd  root  of  radish,  or  the  napi/orm  root  of  turnip ;  or  it  ends 
•faniptly,  thus  constituting  the  prirmorae  {pramomts,  bitten)  root  of 
8eibK>8«  succisa ;  or  is  twisted,  as  in  the  contorted  root  of  Bistort. 

125.  When  the  descending  axis  is  very  short,  and  at  once  divides 
into  tbin,  nearly  equal  fibrils,  the  root  is  called  fibrous,  as  in  many 
D MM  II .  when  the  fibrils  become  short  and  succulent,  the  root  isfasci- 
adHtd,  «■  in  K.iniuiculus  Ficaria  and  Asphodelus  lutcus  (fig.  120) ; 

I  tbt  succulent  fibrils  are  of  uniform  size,  and  arranged  like  coral, 
root  is  ctrralHnc,  as  in  Corallorhiza  innata;  when  some  of  the 
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fibrils  are  developed  in  the  form  of  tubercules  containing  atnAt 
matter,  as  in  Orchis,  the  root  b  tubtrcular  (fig.  121)  ;  when  the  fibrib 
enlarge  in  certain  parts  only,  the  root  is  nodulose^  as  in  Spirs* 
Filipendula  (Gg.  122),  or  moniliform,  as  in  Pelargoniom  triste  (fig. 
123),  or  annutated,  as  in  Ipecacuanha. 


12G.  R«M  eri>lr«iTlr4loaon»  mr  Bs*sra*Bs  Plaaito. — In  these  plant! 
the  root  in  its  early  state,  or  the  radicle  as  it  is  then  called,  is  a  pro- 
longation of  the  stem,  and  elongates  directly  by  its  extremity.  It  then 
continues  to  grow  in  a  simple  or  branched  state  (fig.  119).  From  this 
mode  of  root  development,  these  plants  have  been  called  Exorkuol 
{ill,  outwards,  and  Jt^a,  a  root),  by  Richard.  In  their  after  progran, 
these  roots  follow  the  arranfrement  seen  in  the  woody  part  of  the  steak 
In  some  cases,  as  in  the  Walnut  and  Horse-chestnut,  there  is  k  pi 
longation  of  the  pith  into  the  root  to  a  certain  extent. 

137.    »■>!  mt  n*aae*lrlr<lanan«  ar  Kadocrsaaa  Plaats. — In   tbi 

plants  the  young  root  or  radicle  pierces  the  lower  part  of  tlie  uif 
(fig.  124  r),  is  covered  with  a  cellular  sheath,  c,  and  gives  rise  to 
numerous  fibrils,  r"  r'  r'  t',  which  are  similarly  developwl.  These 
plants  arc  therefore  CRlle<l  by  Hichard,  Endorhizal  (;>)«»,  within) ;  and 
the  ahcKth  is  denominated  CoUorhua  («•%•«;,  a  sheath).    In  their  oAcr 
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jiugieu,  they  nsnally  retain  their  compound  oliaracter,  consistiDg  of 
fihtOs,  most  of  which  often  remain  unbranched  (tigs.  120,  121).  The 
fint-fomied  roots  which  surround  the  axis,  if  the  plant  is  perennial, 
gradually  die,  and  others  are  produced  in  succession  farther  firom  the 
central  axis.  In  Endogenous  roots,  the  same  structure  is  observed  as 
in  the  Uem.     Thus,  fig.  125  represents  a  section  of  a  Palm  root,  com- 


poaed  of  cellular  tissue,  porous  vessels,  v  p,  scalariform  vessels,  t>  a, 
fibroos  or  woody  tissue,/,  and  laticiferous  vessels,  l.  Hoots  are  pushed 
on  from  various  parts  of  the  stems  of  many  Palms,  and  ultimately 
appear  as  port  of  the  external  integument. 

128.  R««t  of  AcMTimonaaa  »r  Acr*senoiu  Planu. — In  thcse  plants. 

the  yoong  root  is  a  development  of  superficial  cells  from  no  fixed 
poin^  and  they  have  been  called  Heterorhual  ((Tf;o;,  diverse).  In 
llteir  suboeqaent  progress,  these  roots  present  appearances  similar  to 
thoM  aeen  in  the  stem.  They  frequently  appear  in  the  form  of  fibres 
on  the  outer  part  of  the  stem,  giving  rise,  by  their  accumulation  at  the 
hut,  to  the  conical  appearance  represented  in  fig.  IIU  r  a 

Function!  of  Hoots. 

129.  Boots  fix  the  plant,  either  in  the  soil  or  by  attachment  to 
other  bodies.  They  absorb  nourishment  by  a  process  of  imbibition 
«  eDdoamose  (5  27),  through  their  spongioles  or  cellular  extremities. 

f^  IM. — Gnln  of  wheat  K<nninaling.    f.  The  mum  of  the  gnla.    (,  The  jroung  slem  begln- 

1^  to  Aoot  apvmnU     r,  Tlie  prindp«l  rout  of  utls.    r'  r^  r^  r".  Lateral  rtMts,  cuvcrcil  like  the 

fnaiAM.  with  mnaU  hab* or  thread*     ecc,  ColeorhUa  or  iheath.  witb  whlcii  each  of  the  roota 

beaaanSac  tta  baae,  while  nierdng  the  luperfldal  layer  of  the  embrya 

fig,  lUL — Traasrene  aeL-tton  at  part  of  the  root  of  a  Palm  (IHptoUinnwm  maHfffliiim),  to  show 

~»lii  viiich  theccUaand  TeaMlsare  arranf^ed.    v />,  Largo  porous  veasels  situated  In  the 

e  a,  SaUarUurm  TeaieU  more  eiteroal,  and  becomUiK  nnaller  the  farther  they  are  from 

/,  rtbrona  tlanc,  or  ehoiKated  oeUa.  aceompaDjliig  tb«  ToatelA    1,  Oraopa  of  latlci- 

- 1  o(  diOeroit  sixea,  the  larger  helag  iiulile. 
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Tlie  experiment  of  Duharael  and  Scnebier,  conducted  by  inserting 
one  time  the  minute  fibrils  alone  into  fluid,  and  at  another,  the  axis  < 
the  root  alone,  showed  clearly  that  the  cellular  extremities  were  th« 
chief  absorbing  parts  of  the  roots.  U':!nce  the  importance,  in  ttan^ 
planting  large  trees,  of  catting  the  roocs  some  time  before,  in  order 
that  they  may  form  young  tibrils  and  spongclets,  which  ate  then  easiij 
taken  up  in  an  uninjured  condition,  ready  to  absorb  nourishmcnL 

130.  The  elongation  of  the  roots  by  their  extremities,  enables  them 
to  accommodnte  themselves  to  the  soil,  and  allows  the  spongiolei  to 
extend  deeply  without  being  injured.  Roots  in  their  lateral  extension, 
bear  usually  a  relation  to  the  horizontal  spreading  of  the  branches,  w 
as  to  fix  the  plant  firmly,  and  to  allow  fluid  nutritive  substances  to 
reach  the  spongioles  more  easily.  It  is  of  importance  to  permit  the 
r'lots  to  extend  eaaly  in  all  directions.  By  restricting  or  cutting  the 
roots,  the  growth  of  the  plant  is  to  a  certain  degree  prevented,  although 
it  is  sometimes  made  to  flower  and  bear  fruit  sooner  than  it  woi^d 
I  itherwise  have  done.  The  system  of  restrictive  potting,  formerly  prac- 
tised in  green-houses,  often  destroyed  the  natural  appearance  of  the 
plants.  The  roots  filled  the  pots  completely,  and  even  raised  the  plants 
in  such  a  way  as  to  make  the  upper  part  of  the  root  appear  above  the  soil. 

131.  To  roots  there  are  sometimes  attached  reservoirs  of  nourish- 
ment, in  the  form  of  tuberculcs,  containing  starch  and  gam  (fig.  121), 
which  are  applied  to  the  nourishment  of  the  young  plant.  These  an 
seen  in  the  Dahlia  and  in  t<:-rrestrial  Urchids.  In  epiphytic  Orchidi, 
on  the  other  hand,  the  roots  are  aerial,  and  the  stems  are  much  de- 
veloped, forming  pseudo-bulbs.  Upon  the  roots  of  Spondias  tuberoM 
there  exist  round  black-coloured  tuberoules,  about  eight  incbe*  ia 
diameter,  consbting  internally  of  a  white  cellular  substance,  which  is 
full  of  water.  These  tubercul€»  seem  to  be  intended  to  supply  water 
to  the  tree  during  the  dry  season.  They  are  otlen  dug  by  travellets, 
each  of  them  }-ielding  about  a  pint  of  fluid  of  excellent  quality. 

132.  Koots  also  give  off  certain  excretions,  which  differ  in  difTereot 
species.  These  are  given  off  by  a  process  of  exosmoeo  (H  27),  and 
consist  both  of  organic  and  inorganic  matter.  They  were  examined 
by  Macaire  and  Decandolle,  and  at  one  time  they  were  thnu::ht  r  >  U' 
injurious  to  the  plant,  and  by  their  accumulation  to  cause  r 

ration.  It  was  also  supposed,  that  while  they  were  prejuda  i 
•pMaet  of  pkni  which  yielded  them,  they  were  not  so  to  others,  and 
tiiat  heoco  a  rotation  of  crops  was  necessary.  Daubeny  and  Gyde 
have  found  by  experiment,  that  these  excretions  are  not  injuriuu*, 
and  it  is  now  shown,  that  the  necessity  for  rotation  depends  on  the 
want  of  certain  nutritive  matters  in  the  soil.*  In  very  rich  and  fertile 
laud,  die  same  crop  may  be  grown  successively  for  vaaaj  year*. 
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Strveture  of  Leaves. 
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138.  Le&Tes  are  expansions  of  the  bark,  developed  in  a  symmetrical 
nnaer,  as  lateral  appendages  of  the  stem,  and  having  a  connection 
with  the  internal  part  of  the  ascending  axis.  Th^  appear  at  first  as 
nail  projections  of  cellnlar  tissue,  continuous  with  ihe  bark,  and 
dosdtj  af^ilied  to  each  other.  In  the  early  stages  of  their  development 
Uttj  are  undivided.  These  cellular  papills,  from  which  they  derive 
tlior  origin,  gradually  expand  in  various  ways,  acquire  vascular  tissue, 
aod  ultimately  assume  their  permanent  form  and  position  on  the  axis. 
They  maybe  divided  into  aerial  and  submerged  leaves,  the  former  being 
pndooea  in  the  air,  and  the  latter  under  vrater. 

134.  Awlal  licarcfc — ^Tbese  leaves  consist  of  vascular  tissue  in  the 
Cm  of  cems,  nbs,  or  nerves,  of  cellular  tissue  or  parenchyma  filling  up 
tbe  interstices  between  the  veins,  and  of  an  epidermal  covering. 

135.  The  Taacaiar  Sraiem  of  the  leaf  is  continuous  with  that  of  the 
Hem,  those  vessels  which  occupy  the  internal  part  of  the  stem  becoming 
•aperior  in  the  leaf,  while  the  more  external  become  inferior.  Thus, 
in  the  upper  part  of  the  leaf,  which  may 
rqircsent  the  woody  layers,  there  are  spiral 
vosels  (fig.  126 1),  annular,  redculated  or  rf 
parous  vessels,  v,  and  woody  fibres,  /;  ^ 
whilst  in  the  lower  side,  which  may  re-  i'\ 
piesent  the  bark,  there  are  laticiferous 
vessels  and  fibres,  resembling  those  of 
liber,  L  There  are  usually  two  layers  of 
fibro-vaacnlar  tissue  in  the  leaf,  which 
may  be  separated  by  maceration.  They 
may  be  seen  in  what  are  called  skdeton 
lemet,  in  which  the  cellular  part  is  re- 
moved, and  the  fibro-vascular  left.  The 
vascular  system  of  the  leaf  is  distributed 
tfarongfa  the  cellular  tissue  in  the  form  of 
limple  or  branching  veins. 

136.  The  Mpidarmim  (fig.  127  e  3,  e  i),  composed  of  cells  more  or 
less  compressed,  has  usually  a  different  structure  and  aspect  on  the 
two  surfaces  of  the  leaf.  It  is  chiefly  on  the  epidermis  of  the  lower 
tar&ce  {fig.  128  e  i),  that  stomata,  s  s,  are  produced,  occupying  spaces 
between  dte  veins,  and  it  is  there  also  that  hairs  usually  occur.     In 

flc  IMl— Boodle  of  fllno-Tueola'  time,  pusinn;  tram  •  bnncb,  t.  Into  a  petlolb  p.  The 
nmdt  sre  flnt  vertical,  then  nearlj  horisontal,  bat  they  continue  to  retain  their  relative  post- 
HoL  Cheiigee  take  piece  hi  the  ■!»  of  the  cella  et  the  articnlatioii  a.  tt,  Tracbec  in  Which 
Oc  Ure  cu  b*  mmued.  *  e,  ADDolar  veMClA  //,  Woody  flbrea.  ( i;  Cortical  fibres,  or  flbro 
KlOwr. 
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these  respect*;,  the  lower  epidermis  resembles  the  onter  bark  of  yotmg 
stems,  with  which  it  may  be  said  to  correspond.  The  lower  epidermis 
is  often  of  a  dull  or  paJe-green  colour,  sotl,  and  easily  detached.  The 
upper  epidermis  (figs.   127  and  128  e  a)  is  frequently  smooth  and 


I- 


jl 


127  128 

shining,  and  sometimes  becomes  very  hard  and  dense.  Many  tropini 
plants  present  on  the  upper  surface  of  their  leaves  several  layers  of 
compressed  epidermal  cells.  These  appear  to  be  essential  for  the  pre- 
servation of  moisture  in  the  leaf.  In  leaves  which  float  upon  the  sur- 
face of  water,  as  those  of  the  water-lily,  the  upper  epidermis  alooe 
possesses  stomata  (%  5G).  On  removing  a  strip  of  epidermis,  part  of 
the  parietes  of  the  cells  below  is  often  detached  in  the  form  of  a  grcco 
net-work  (fig.  129  p  p),  and  on  examination  under  the  microscopr. 

the  stomato,  s  s,  are  seen  communicating 

with  colourless  spaces,  /  /  /,  surrounded 

by  green  matter. 

137.  The  Parracbraa  of  the  Ie«f  b 

• — &^^3  ^M'Ur^tN)  I    _;  the  cellular  tissue  surrounding  the  ves- 
'  scls,  and  enclosed  within  the  epidermis 

(fig.  127  ps,  pi).     It  has  sometimes  re- 

I'  """^  ceived  the  names  of  Diacliyma  ()<«,  ia 

the  midst,  and  x^h'^-  tissue),  or  ifeto- 
phyllum  (fiitos,  middle,  and  ^vxxm,  ■ 
leaf),  or  Diploe,  (iiThole,  a  covering).  It  is  formed  of  two  distinct 
series  of  cells,  each  containing  chlorophylle  or  green-coloured  granuls. 
but  differing  in  their  form  and  arrangement  This  may  be  seen  oo 
making  a  vertical  section  of  a  leaf,  as  in  fig.  127.  Below  the  epidenni* 
of  the  upper  .side  of  the  leaf,  there  are  one  or  two  layers  of  obloof 
blunt  cells,  placed  perpendicularly  to  the  surface  (fig.  127  p$),aBi 

He-  tn.— TMn  mtlMl  •ertlon  oT  Ow  l««f  of  k  Wj,  hlctilr  inaoilDi^.  « <.  EpUenali  tt  MO 
piflo*  or  muttct.  1 1.  Epidcniili  of  lower  mtua  p  •,  nnncliyuia  of  upiwr  yoniw  cf  ••Ml 
oompcaed  of  cIok  Tcrilcallj'-i'liKWd  ccllft  f  i,  Pimd>7Bu  of  lower  purtkn,  ogoipaMt  «f  !•■• 
bortWDUIoelU    m,  Inlercvllalar  paMuac    H  Lmuiucl 

Flc-US.— Similar  aecUoii  of  ttia  iMCarBclaua.  Til*  Mttn  daiMt*  lh«  aam* para ••  ti tt 
W.    I LStomata. 

Pis.  IS*.— Strip  of  tho  lower  epMennU  «  a,  cf  tile  laaf  of  BalMin,  ahowlnc  •  nct-vtck  teait 

na  portlofi  01  tha  iwrcoclrnna  bclow^  i«  fi,  btlns  detactied.    The  ipacca  of  t^  ton  an  ImmA 
I,  oftaa  oOR«VBala(  to  atuinita,  i  a 
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(pplied  so  closely  to  each  other  as  to  leave  only  small  intercellular 
tpuxs  (fig.  127  m),  except  when  stomata  happen  to  be  present  On 
the  under  side  of  the  leaf,  the  cells  are  irregular,  often  branched,  and 
»re  arranged  more  or  less  horizontally  (fi^.  127  p  i),  leaving  cavities 
between  them,  I  L,  which  oilen  coinmunicute  with  stomata  (fig.  128 
f  «).  On  this  account  the  tissue  has  received  the  name  of  cavernous. 
The  form  and  arrangement  of  the  cells,  however,  depend  much  on  the 
nMure  of  the  plant,  and  it*  exposure  to  liplit  and  air.  Sometimes  the 
amngement  of  the  cells  on  both  sides  of  the  leaf  is  similar,  as  occurs 
in  leaTes  which  have  their  edges  presented  to  the  sky.  In  very  suc- 
cUent  plants,  the  cells  form  a  compact  mass,  and  those  in  the  centre 
*pe  often  colourless.  In  some  cases  the  cellular  tissue  is  deficient  at 
ctfTtain  points,  giving  rise  to  distinct  holes  in  the  leaf,  as  iu  Monstera 
p«rtusa.  In  Victoria  regia  perforadoos  in  the  leaf  seem  to  be  sub- 
KTvieni  to  the  purposes  of  nutrition,  in  permitting  the  air  collected 
beneath  the  large  expanded  leaf  to  escape,  and  so  allowing  its  under 
nufnoe  10  be  brought  into  immediate  contact  with  the  water. 

138.  SvbBi<«|rd  L>eaTca. — Leaves  which  are  developed  under  water 
differ  in  structure  from  aerial  leaves.  They  have  usually  no  fibro- 
Tucular  system,  but  consist  of  a  congeries  of  cells  which  sometimes 
Ifecome  elongated  and  compressed  so  as  to  resemble  veins.  They 
hftTe  a  layer  of  compact  cells  on  their  surliice  (fig.  130  p),  but  no  true 
epidermis,  and  no  stomata.  The  internal  structure  consists  of  cells, 
disposed  irregularly,  and  sometimes  leaving  spaces  which  are  filled 
*itii  air  for  the  purpose  of  floating  the  leaf  (fig.  130  l).  When  exposed 
to  the  air,  these  leaves  easily  part  with  their  moisture,  and  become 
ihrivelled  and  dry.     In  some  instances  there  is  only  a  net-work  of 


Skmentotis-Iike  cells  formed,  the  spaces  between  which  are  not  filled 
with  parenchyma,  giving  a  peculiar  skeleton  appearance  to  the  leaf,  as 
ia  Hydrogeton  or  Ouvirandra  fenestralis  (fig.  131).  Such  a  leaf  has 
been  ailed  feneslrale  (fenestra,  a  window). 


n»  lia— Aneodlcnlu'  Mctio 

IBSIIlltB^    JL  pm6IICfaTDI*i     L 


Mctlon  tbrtmeta  a  gmall  portion  of  the  anbrnerged  leoi  of  Potunogetcm 

inTtroadn  foncfttnllB*  composed  of  viucaUr  tiaaa,  wlUioat  Inter* 
or  dloctijrtiik  g 
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139.'  A  leaf,  in  genera!,  whether  aerial  or  submerged,  consists  of 
flat  expanded  portion  (fig.  132  /),  called  the  blade,  limb,  or 
merithal.  {fti^o;,  a  part,  and  ia^j^i;,  a  frond),  of  a  narrower  portioi 
called  the  petiole,  (petiolu3,  a  little  foot  or  stalk),  stalk,  or  ptUolary  merithi 
,  (  (6g.  132  p),  and  sometimes  of  a  portioA' 
at  the  base  of  the  petiole,  which  forms  • 
aheath  or  vagina  (Gg.  132  g),  or  is  de- 
veloped in  the  form  of  Icaiflets,  called 
atipulta  (fig.  191  »).    The  sheathing  por^j 
tion  or  vaginal  merithal  u   Eometiin 
incorporated  with   the  stem,   and   hut 
been  called  Tigellary  {tige,  Fr.,  a  stem 
or  stalk),  by  Gaudichaud.     These  por- 
tions   are    not   always    present.       The 
sheathing,  or  stipulary  portion,  is  fre- 
quently wanting,  and  occasionally  only 
'^-  one   of  the   other   two    is    developed. 

When  a  leaf  has  a  distinct  stalk  it  is  called  petiolate ;  when  it  has  n 
it  is  BtBiUe  (scMiU?,  from  sedeo,  I  sit).  When  sessile  leaves  emb; 
the  stem,  tliey  are  called  amplfxicaul  (amplexor,  I  embrace,  and  caula 
a  stem).  The  part  of  the  leaf  next  the  petiole  or  the  axis  is  its  ~ 
while  the  opposite  extremity  is  the  apa.  The  surfiices  of  the  leaf  *ra 
called  the  pagina;  (pagina,  a  flat  page),  and  its  edges  or  margins  fona 
the  circumscription  of  the  leaf.  The  loaf  is  usually  horizontal,  so  that 
the  upper  pagina  is  directed  towards  the  heavens,  and  the  lower  pagina 
towards  the  earth  ;  but  in  many  cases  leaves  are  placed  vertically,  as 
in  some  Australian  Acacias,  Eucalypti,  &c. ;  in  other  instances,  as  in 
Aistrtimeria,  the  leaf  becomes  twi.ited  in  its  course,  so  that  what  is 
superior  at  one  part  becomes  inferior  at  another. 

140.  Tlie  upper  angle  formed  by  the  leaf  with  the  stem  is  called  its 
axU  (axilla.,  arm-pit),  and  everything  arising  at  that  point  is  called 
axUUtry.  It  is  there  that  leal-buds  (^  1 80)  are  usually  developed. 
The  I^  is  sometimes  articulated  with  the  stem,  and  when  it  falls  off 
a  scar  or  cicatricula  remains ;  at  other  times  it  is  continuous  with  it, 
and  then  decays  gradually,  while  still  attached  to  the  a.\is.  In  their 
•arly  state  all  leaves  are  continuous  with  the  st«m,  and  it  is  only  ia 
their  after-growth  that  articulations  are  formed.  When  leaves  fall 
off  annually,  they  are  called  dectduouf;  when  they  remain  for  tir« 
or  more  years,  they  are  evergreen.  Tlie  laminar  portion  of  a  leaf  is 
oocasionaUy  articulated  with  the  petiole,  as  in  the  Orange  (fig.  185X 
and  a  joint  at  times  exists  between  the  vaginal  or  stipuUiy  portion 
«nd  the  petiole. 


ed 
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Fig.  in—Vett  ol  Polfgonnm  IIritroplp«r,  with  a  portion  nl  the  Men)  bcarlac  It.    I  Uak 
laratea,  or  bUde.   p,  Pttlote  or  'unl  tliW     t,  SImtli  or  n(tiu,  aabtaclnc  tl>e  wum,  lat  wt> , 
mItMWil  bjr  »(rlii(& 
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75 


Didr&utioH  of  the  Veitu,  or  Venation  of  Leaves. 
141.  Hie  distribution  of  the  veins  has  been  called  Veriatton,  some- 
times Nervation.  In  most  leaves  this  can  be  easily  traced,  but  in 
the  case  of  anccnlent  plants,  as  Hoya,  Agave,  and  Mesembryanthcmom, 
the  rmaa  are  obscnre,  and  the  leaves  are  said  to  be  Hidden-veined 
(figs.  171,  17S).  In  the  lower  tribes  gf  plants,  as  sea- weeds,  and  in 
R^bmeiged  leaves,  there  are  no  true  veins,  but  only  condensations  of 
elongated  cellular  tissue,  and  the  term  Veinlesa  (avenia)  is  applied. 
In  an  ordinary  leaf,  as  that  of  Lilac  or  Chestnut,  there  is  observed  a 
central  vein  larger  than  the  rest,  called  the  midrib  (fig  133  m);  this 
gives  off  vdns  laterally  {primary  veint),  nsns  ns,  which  either  end  in  a 
curvature  within  the  margin,  as  in  Lilac  (fig.  133),  or  go  directly  to 
the  edge  of  the  leaf,  as  in  Oak  and  Chestnut  (fig.  134).  If  they  are 
curved,  then  external  veins  and  marginal  veinlets  are 
interspersed  through  the  parenchyma  external  to  the  i 
eorvi^ure.  There  are  also  other  veins  of  less  extent 
{eotlal  veiiu)  g^ven  off  by  the  midrib,  and  these  give  origin  ' 
to  small  vemlets.  In  some  cases,  as  Sycamore  and  Cinna-  ' 
mon,  in  place  of  there  being  only  a  single  central  rib,  there  I 
ue  several  which  diverge  from  the  part  where  the  blade  | 


joins  the  petiole  or  stem.    Thus,  the  primary  veins  give  off  secondary 
fwa,  and  these  in  their  turn  give  off  tertiary  veins,  and  so  on,  until  a 

n«.  1«— LMfrf  Baltedonna.  p.  Petiole  or  leaMilk.  •  m,  ICldilb.  w  M  «,  Priinai7  veins, 
adlBg  in  eniTatnru  at  tlietr  extremlttee. 

riC-  Ui^Leaf  of  Oak,  plasttUM  or  dlrlded  Into  lobea  in  a  pinnate  manner ;  featber-reined, 
fte  ntaa  jpitaw  direcOT  to  the  maigtn. 

tif,  ]3(  — Leaf  of  Banana,  ahovinK  midrib  and  primar7  velna  mnnlsg  pataUel  and  In  a 
rto  ttomaiglii.   Ho  leticnlatlan.   Plant  numoGOtrledoaona. 


complete  net-work  of  vessels  b  produced.     To  such  a  distribution  of 
veins,  the  name  of  Reticulated  or  Netted  venation  has  been  applied. 

142.  In  the  leaves  of  some  plants  there  exists  a  central  rib  or  mid- 
rib, witli  veins  running  nearly  parallel  to  it  from  the  base  to  the  apex 
of  the  leaf,  as  in  grasses  (fig.  194)  and  Fan  palms ;  or  with  veins  com- 
ing oif  from  it  throughout  its  whole  course,  and  running  parallel  to 
each  otlier  in  a  straight  or  curved  direction  towards  the  margin  of  the 
leaf,  as  in  Plantain  and  Banana  (fig.  135).  In  these  cases  the  vein* 
are  oilen  united  by  cross  veinlets,  which  do  not,  however,  form  an 
angular  net-work.     These  are  called  Parallel-veined. 

143.  Leaves  may  thus  be  divided  into  two  great  classes,  according 
to  their  venation — Reticulated  or  netted  leaves,  in  which  there  is  an 
angular  net-work  of  vessels,  as  occurs  generally  in  the  leaves  of  exo- 
genous or  dicotyledonous  plants ;  and  Parallel-veined,  in  which  the 
veins  run  in  a  straight  or  curved  manner  from  base  to  apex,  or  from 
the  midrib  to  the  margin  of  leaf,  and  in  which,  if  there  is  a  union, 
it  is  effected  by  transverse  veins  which  do  not  form  an  angular  net^ 
work.  This  kind  of  leaf  occurs  commonly  in  endogenous  or  monocotyle- 
donous  plants. 

144.— Tabulab  As&uosJuaT  or  VsxATtoa. 

A. — BatienUtcd  Veoatka. 

L  VmeoHale  ((mw,  ooe).    A  dngle  rib  or  eosU  in  the  middle  (midrib). 
L  Primuy  vein*  oonibig  off  at  difffcnnt  poinu  of  tbe  midrib, 
a.  Vdni  ending  in  curvatorei  within  themaigin  (fig.  133),  and  funning  what 

hav*  Iwoa  called  tnt»  netted  leave*  (Lilac). 
h.  Tdat  going  directly  to  tlie  margin  (Ag.  184),  and  forming  /tatJur  rtimti 
leavw  (Uak  and  Cbestirat). 
S.  Primarjr  vdna  coming  off  along  with  the  midrib  (fig.  143)  tnm  iha  ban  M 

th*lM£ 

U.  UailieoUalt  (mwftw,  many).  Hare  than  one  riK  In  inch  cam  tlicra  an 
frequititly  three  (triooKatt),  at  in  fig.  163 ;  or  five  (girirejweMtaCt)^  m 
in  tig.  168.    Anthon  aaaalljr  give  to  tluai  leavei  the  goienl  naaa  tf 

1.  OoaaetMe  (cm,  together,  emla,  a  rib>    Rifaa  oooTeigios,  nmning  bnm  han 

to  atiex  In  a  curred  manner,  *m  in  Cinnamon  and  Helattotna  (fig.  Itf). 

Thera  in  orcaxiunally  an  obecnre  rib  running  doea  to  iha  adga  of  dM 

leaf,  and  called  intramaxginal,  aa  In  tiie  Myrtle. 

IL  iNtDMtati  (<<>>,  ivparale).   Biba  diTeiging  or  proceeding  in  a  radiatiaf  miBa«( 

lUt  i*  called  radiating  ftaiiaa,  ud  ia  aeen  in  SyoaBon^  VIb% 

Genolnm  (figi.  IM,  I-tS). 

B.— ParaOd  yanatka. — ^Tba  term  parallel  la  not  strictly  appUeahIa,  te  tka  vitaa 

oAas  prooaad  in  a  radiating  manner,  bot  it  ia  diffieolt  to  find  a 

ImrfTatanB.    Thia  vaoalioa  may  be  chanctoliad  aa  «•< 

L  TabM  laooeediag  baa  midrib  to  maigia,  unally  with  acovaxl^ 

midrib, 


I 


n.  Ttfof  proceeding  from  baw  to  apex. 
L,  T4»aunorhBioaaTf>g(ot(flg.  17S),  aa  In  Ui,  Lilian  < 
t.  TdM  awe  or  lam  dinrgeat,  aa  In  Fka  Palma. 


IMI^I 


Tb  tUt  m^  be  added  Iha  venatkB  eoauDoo  ha  Pana  wImi*  tiM  irfiia  (Bitil  li 
a  farhad  oaanar.    Thia  Tcoation  ha*  twMi  called  /Weal*  {firm,  a  fbik). 


VOBKS  OF  BIUFLE  LEAVE9L 
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Forms  of  Leaves. 

145.  Leaves  have  been  divided  into  simple  and  eompoujid.  The 
htma  have  no  articulation  beyond  the  point  of  their  insertion  on  the 
•em,  or  consist  of  one  piece  only,  which,  however,  may  be  variously 
divided  (figs.  136, 137, 138,  &c>.    The  latter  have  one  or  more  articu- 


iitioiifl  beyond  the  point  of  their  insertion  on  the  stem,  or  consist  of 
one  or  more  leaflets  (foliola)  separately  attnched  to  the  petiole  or  leaf- 
stalk (fig.  141).  In  the  earliest  stage  of  growth  all  leaves  are  simpla 
lod  undivided,  and  it  is  only  during  the  subsequent  development 
that  divisions  appear.  The  forms  which  the  diOerent  kinds  of  simple 
ind  compound  leaves  assume,  are  traced  to  the  character  of  the  vena- 
ti<m,  and  to  the  amount  of  parenchyma  produced. 

146.  Hiaartr  !.<•«»«•. — Wlien  the  parenchyma  is  developed  symme- 
trically on  each  side  of  the  midrib  or  stalk,  the  leaf  is  equal  (fig.  149) ; 
if  otherwise,  the  leaf  is  unequal  or  oblique  (fig.  136),  as  in  Begonia.  If 
the  margins  are  even  and  present  no  divisions,  the  leaf  is  entire  (m- 
f^jer),  as  in  figs.  149  and  150 ;  if  there  are  slight  projections  of  cellular 
or  vuctilar  tissue  beyond  the  margin,  the  leaf  is  not  entire  (fig.  136); 
when  the  projections  are  irreg\iiar  and  more  or  less  pointed,  the  leaf 
M  dentate  or  toothed  (fig.  155);  when  they  lie  regularly  over  each 
other,  like  the  teeth  of  a  saw,  the  leaf  is  serrate  (figs.  136, 154) ;  when 
ihey  are  rounded,  the  leaf  is  crenate  (fig.  159).    If  the  divisions  extend 

flc  tH.—tie»tof  nimiu  elTuii.    Rctlcalitcil  renatloo;  prtmary  Tclu  going  Is  111*  mugin, 
VIMa  It  acmiUvS     l*zi  uncfio&l  nt  die  hm^. 
R(  U7.— PlnantlBd  leaf  uf  V'tlirtMia  llMc*. 
n^HH— DlpliuuUaillM(a(F*p«TerArgemoD&    FMttier-v«lM& 
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more  deeply  than  the  margin,  the  leaf  receives  different  names  accord- 
ing to  the  nature  of  the  segments :  thus,  when  the  divisions  extend 
about  ball'  way  down  (figs.  184,  144),  it  b  clejl  (Jitsut),  and  its  segmena 


140 


ui 


14* 


143 


IM 


•re  called  j&surM  (ffsura,  a  cleft) ;  when  the  divisions  extend  nearijf  ] 
to  the  base  or  to  the  midrib  (fig.  170),  the  leaf  is  partiu,  and  its 
tegmenta  are  called  partitions. 

147.  These  divisions  take  place  in  simple  leaves  exhibiting  different^ 
kinds  of  venation,  and  thus  give  rise  to  marked  forms.  Thus,  if  theyfl 
occur  in  a  featJier-veimd  leaf  (fig.  137),  it  becomes  either  pinnntijCl^ 
{pinna,  a  wing  or  leaflet,  andjisms,  cleft),  when  the  segments  extend 

to  about  the  middle  and  are  broad ;  or  pedincUe  (pecten,  a  comb), 
when  they  are  narrow ;  or  pinnatipartite,  when  the  divisions  extend 
nearly  to  the  midrib.     Tlicse  primary  divisions  may  bo  again  sub- 
divided in  a  similar  manner,  and  thus  a/ealfur-veined  leaf  wQl  become 
bipinnatijid  (ttg;.  138),  or  bipinnatipartite ;  and  still  further  subdivisions 
give  oripin  to  tripinnatijiii  and  laciniated  leaves.     If  the  divisions  of  a 
piunatifid  leaf  ore  more  or  less  trinnc^ular,  and  are  pointed  downwards 
towards  the  base,  the  extremity  of  the  leaf  being  undivided  and  tri- 
angular, the  loaf  is  runcinale  {runcina,  a  large  saw),  as  in  the  Dande-fl 
lion.     When  the  apex  consists  nf  a  large  rounded  lobe,  and  the  divi-^| 
tions,  which  are  also  more  or  less  rounded,  become  gradually  smaller 
towards  the  base  (fig.  139),  as  in  Barborea,  the  leaf  is  called  lyreUe, 
from  its  resemblance  to  an  ancient  lyre.*    When  there  is  a  concavltjf  fl 
on  each  side  of  a  leaf,  so  as  to  make  it  resemble  n  violin,  as  in  Rumcx^l 
pulcher  (fig.  140),  it  is  called  panduri/orm  (*•»)«£;«,  fiddle). 

148.  The  same  kinds  of  divisions  taking  place  in  a  simple  IcaT  with  , 
radia/in^  venation,  give  origin   to  tlic  terms  lobed  or  cU/'t  (i\gs.  174,  J 
14G),  wh«n  the  divisions  extend  about  half-way  through  Uie  leaves: 
and  thus  they  moy  be  Ihrrr.-lobtd,  Jlce-lobed,  nevtn-lobed,  many-lobtdi 
or,  trijid,  quinquefid,  leptaiifid,  muUi/id,  according  to  the  number     ~ 

nt  IW.— I.)rnU«l«i/of  Bwharat. 

nc  I4<i.-p«i4iiilfena.  ■  ad41e4hipM  le«(«rRnDn  polchn-. 

mt  UI.-Ooa|Mn<lMrj  MMWk  awl««S(ti)ictncabcnnUteL 

>1(.  141  -OmaiM  tarfi  futanMa,  th«  iMfltW  k«ln«  ruraniUt*.<BU<tirei,  or  wrrlc*. 
■hmd  villi  nanM  mint 

f^  141 — Twt»4iili«d  kMt  Mmwhat  rorda}«  At  tha  boM,  caiarcloiUs  KJid  f 

Vic.  144.— PahBM*  la^  llu  <llTlili>ot  KuU  and  •arralcd  *1  tiiclx  marstiw. 
ttm 

•Dii4arflMt 
«r«  ulMMIto 


Bijmta,  Mim  laclntio  oomvoanil  flnniti  lr«<n  In  vhlch  Ui«  Mtcfsl  fu 
i^  of  UM  1M(  and  dw  ottM  lacwM  cradiull/ imtllir  imirda  Oa  >■■ 
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firinaos.  The  name  of  pabmUet  or  pahnat^  (fig.  144),  is  applied 
to  kares  vith  radiating  venation,  in  wliich  there  are  several  fissnrea 
mited  fay  a  broad  expansion  of  parenchyma,  like  the  palm  of  the 
band,  as  in  Passion-flower  and  Bheum  palmatum;  while  digitaU 
(cSgibu,  a  finger),  or  ^gUpartite,  includes  leaves  in  which  there  are 
deqter  partitions,  five  in  number,  like  the  fingers,  as  in  Janipha ;  and 
dmteted  applies  to  leaves  with  radiating  venation,  having  numerous 
■arrow  divisions,  as  in  Geranium  dissectum.  When  in  a  radiating  leaf 
there  are  three  primary  partitions  and  two  lateral  ones  spreading  and 
farming  divisions  on  their  iimer  margin  only,  as  in  Helleboros  (fig. 
170X  ^e  leaf  is  called  pedate  or  peda^id  {pes,  a  foot),  from  a  fancied 
resemblance  to  the  claw  of  a  bird. 

149.  In  all  the  instances  already  alluded  to,  the  leaves  have  been 
omadered  as  fiat  expansions  in  which  the  ribs  or  veins  spread  out  on 
the  same  planes  wiUi  the  stalk.  In  some  cases,  however,  the  veins 
ipread  at  right  angles  to  the  stalL  If  they  do  so  equally  on  all  sidea^ 
and  are  united  by  parenchyma,  so  that  the  stalk  occupies  the  centre 
(fig.  145),  the  leaf  becomes  orbicular  (prbia,  a  circle),  as  in  Uydrocotyle ; 
if  nneqnally,  so  that  the  stalk  is  not  in  the  centre,  the  leaf  is  peltate 
{pdla,  a  buckler),  as  in  the 
Castor  oil  plant  (fig.  146). 
The  edges  or  margins  of  or- 
bicular and  peltate  leaves 
are  often  variously  divided. 

150.  It  has  been  observed 
that  the  order  of  the  vena- 
tion in  the  leaf  bears  a  close 
analogy  to  the  arrangement 
of  the  branches  on  the  stem. 
That  a  certain  unity  so  per- 
ndes  vegetable  organiza- 
tion, that  the  root,  the  stem, 
and  the  leaves  may,  in  their 
ultimate  arranKement,  be  regarded  as  being  typical  the  one  of  the 
other.  IfCosh  states,  that  the  angles  at  which  the  veins  are  given 
off  in  the  leaves  are  the  same  as  those  at  which  the  branches  come  off 
from  the  stem.  The  angles  as  given  by  him  vary  from  30°  to  70°.* 
It  is  impossible  to  notice  all  the  forms  of  leaves  without  exceed- 
ing due  limits.  The  foUowing  are  enumerated  as  the  most  impor- 
tant. When  the  veins  do  not  spread  out,  but  run  from  the  base 
to  the  apex  with  a  narrow  strip  of  parenchyma,  the  leaf  is  linear  or 

n*.  1M.-0rMoiiUr  leaf  of  Hrdrocotyle  nlgarla    Rmdltting  Tenatlon.  p.  Petiole.   A  Launina. 

In  IML— Peltate  leafofKlclnucommunla,  or  Qiator  oil  plant  Badlatlng  venation,  p,  Petiole 
•rlof-atalk.    <,  Lamina  or  blade. 

*  M'Coab  on  the  plant  morphoIoslcaUy  conildered.  Proceed,  of  the  Edls.  Bot  Soc;,  Julr. 
UH-   Bot  Ouette,  September,  JUL  ' 
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ancular  (fig.  147),  as  in  Pines  and  Firs.  When  the  veins  divergj^l 
those  in  the  middle  being  longest,  and  the  leaf  tapering  at  each  end 
(fig.  16G),  it  becomes  lanceolate  {tancea,  a  spear>.  If  the  middle  veins 
only  exceed  the  others  slightly,  and  the  ends  are  convex,  the  leaf  it 
either  rounded  (rolwndatua),  as  in  fig.  164,  elliptical  (fig.  162),  oval 
(fig.  149),  or  obhng  (fig.  150).  If  the  veins  at  the  base  are  longest, 
the  leaf  is  ovale  or  egg-shaped,  as  in  Chick-weed  (fig.  152),  and  if 
those  at  the  apex  are  longest,  the  leaf  is  obovate,  or  inversely  egg> 
shaped.  Leaves  are  cuneale  (^cwieus,  a  wedge)  or  wedge-shaped,  in 
Saxifraga  (fig.  155) ;  spatJmlate,  or  spatula-like,  having  a  broad 
rounded  apex,  and  tapering  down  to  the  stalk  in  tho 
Daisy  (fig.  148)  ;  tubulate  (fig.  167),  or  narrow  and 
tapering  like  an  awl  (subula) ;  acuminale,  or  drawn 
out  into  a  long  point,  as  in  Ficus  religiosa  (fig.  159), 
mucrotuUe,  with  a  hard  stiff  point  or  mucro  at  the 
apex  (figs-  160  and  143).    When  the  parenchyma 


Iff 


is  deficient  at  the  apez:  so  as  to  form  two  rounded  lobes,  the  leaf  b 
obcordate  or  iuvorsely  heart-shaped ;  when  the  deficiency  is  very  slight, 
the  leaf  is  called  einargiitate  (fig.  143)  as  having  a  portion  taken  out 
of  the  margin ;  when  the  apex  b  merely  flattened  or  slightly  deprenod 


ng.  Ur— LliiMr,  or  kdcoUr  Ittf  of  fir.  Rr.  148  — SnaUraUlia  Ititvtt 

yig.  iwi-orti  k^.  rig.  110  -obioKf  iMt 

rtf.  tM.—Vumuma,  mieu\tui,  tammtut  oMoM  Iwttnuiait  u  tiie  i>u& 
rir  lU  -0««l»  nliM  iMf  ^n£iai-CanUla  yotaiMS  fat 

rut-  \H.—Omu  iMHHllt*  ImC  <  *■  Uncwlatt  In  U»  nMnI  «ommc  I«i  o«aM  U  0»  I 
Axbly  mmua,  arlis«tn(  Urgt  tat  ndl  tnTMan*  «llvni»i«lr  >•  (h«  nUrtln. 
Pti  lU. -CBnMtoorwtdcMlupMlwfarSuiftMtiaidInf  lii>ij»brup(iiclraaci*il 

n«.  IM.-IVt«i>1M<>  imi  at  Hunlminiiii,  ftiniMd  bjr  lob**  nolUns  t  III*  Um  aa  I 
Mit  altUt  ««o  Iran  Uui  bi  wtilrji  ihn  \mt  u  tiffhl 

Mwida  (Uf  htljr  1 


ng  IM.— HMin*  lot,  L  t.  •Ilililljr  itsptoMil  tlUmvtM. 

tic  IM.— Onlr,  n>B-rnit>c<llraf 

tig.  IMi-BaaB<«l  •caaUuiaa  ImT  «r  no*  f<ll4lani  w 


-      ^       J  with  UM  OM>SlB 

t\g.  VH,    lab  onit,  ntmt,  BMNOala  ImC 
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^  157),  Ae  leaf  is  rebue  (nAuui,  blnnt);  and  when  <he  aiptat 
out  abni^7  in  a  straight  margin,  as  in  die  Tulip  tree  (fig.  168), 
As  kaf  is  (nmetris.  When 
tte  Tenation  ia  prolonged 
downwards  at  an  obtnse 
■^  with  the  midrib,  and 
roonded  lobes  are  formed, 
« in  Dog-violet,  the  leaf  is 
ardate  or  heart-shaped  (fig. 
15tt),ar  kidney-shaped  {reni- 
firm)'whea  the  apex  is  rounded  (fig.  161),  as  m  Asamm.  When 
dw  lobes  are  prolonged  downwards  and  acute  (fig.  165),  the  leaf  is 
$agittal&  (tagitta,  an  arrow) ;  when  they  proceed  at  right  angles,  as  in 
Romex  Acetoeellai  the  1^  is  hastate  (Jiasta,  a  halbert)  or  halbert- 
diaped.  When  a  simple  leaf  is  divided  at  the  base  into  two  leaf-like 
ippendages  (fig.  169),  it  is  called  auriculate  (auricula,  the  ear).  When 
the  veins  spread  out  in  various  planes,  and  there  is  a  large  develop- 
Bent  of  odlnlar  tissue,  so  as  to  produce  s  succulent  leaf,  such  forms 
oecnr  as  corneal,  pHsmatical,  msiform  or  sword-like  {cmis,  a  swordX 
omaeiform  {adnacea,  a  scimitar),  or  scimitar-shaped  (fig.  172),  and 
ialabr^onn  \dolabra,  an  axe)  or  axe-shaped  (fig.  171).  When  the 
development  of  cells  is  such  that  they  more  than  fill  up  the  spaces 
between  the  veins,  the  margins  become  wccoy,  crup,  or  undulated,  as 


Mi         i«t  Iff  las 

is  Rnmez  crispns  and  Rheum  undulatum  (fig.  174).    By  cultivation 
the  cellular  tissue  is  often  much  increased,  giving  rise  to  the  curled 
lesTes  of  Greens,  Savoys,  Cresses,  Lettuce,  &c. 
151.  CmapMiBd  i^esTM  are  those  in  which  the  divisions  extend  to 

Hl^lSI.— Kenlibnn  or  ktdney-duped  entire  leaf  of  Anrmn.    BtdlaUng  TeniHon. 

rig.  la.— Elliptical  and  lomewlut  lanceolate  leaf;  ttaree-rlbl>ed. 

flf.  I<3.— Three'lobed,  truncate,  or  abrupt  leaf  of  Llrlodendnin  tollplfera. 

ng.  Kt.— Bonaded  entire  lea(  ending  In  a  short  point. 

tit.  ISS  —Sagittate  or  arrow-ahaped  leaf  of  Saij:lttarla. 

tif,  IM.— Lanceolate,  acute  leaf,  with  minute  teeth  or  dentttUnu  at  the  margla. 

Flf.  197.— Subulate  or  awl-elianed  leaf 

ri  I4&— Whorl  or  Tertlcll  of  Itnear-oboTate  leaTea 

Hg.  ua— Aoilcalata  lanceolaM  leaA  oblique  at  the  Iwae,  with  mlnnte  toothlmttat  the  margta> 


no 
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with  separate  leaves  attached  to  it,  but  it  is  considered  properly 
one  leaf,  because  in  its  earliest  st4itc  it  arises  from  the  axis  as  a  sis, 
piece,  and  its  subsequent  divisions  in  the  form  of  leaflets  are  all 
one  plane.     When  a  compound  leaf  dies,  it  iisunllj  separates  as  one 
piece.     The  leaflets  are  either  sessile  (fig.  17G),  or  have  stalks,  colli 


^ 


17*  lU 

ptHetuUi  {tg.  175),  according  as  the  vascular  bundles  of  the 
spread  out  or  divaricate  at  once,  or  remain  united  for  a  certain  lesstii.' 

rifr  ira-PoUt*  or  waUIISd  imi  uT  H«U*bac«,    »-*'^'-t  1 

Ki(  ni-D<itomtonD«rM«-i(>«s«aaiiiiyDw<nil»t 

r\t.l7%-A<latdtoimattaml»tnt 

y\c  iTi_o<«llMf«Mi«MnniBcniasi 

*Vi  "«  -NaM 

ric  i;ii-utfif 

•i<<raalalj  atmSi 
tLUaluorUaSt 

Vte  'W    »^ifnlil«rf«< 
llkMii  ItM  ■«■»  i^amt  ladMk 
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152.  Gompoond  leares  have  been  classified  according  to  the  natoie 
of  the  Tcnatkm,  and  the  development  of  parenchyma.  In  a  feather- 
Taned  leo^  if  the  divisions  extend  to  the  midrib,  and  each  of  the 
primaiT  veins  spreads  out  or  branches  so  as  to  become  covered  with 
pirenchyma,  and  thus  form  separate  leaflets,  which  are  nsually  articu- 
kted  to  the  petiole  or  midrib  (fig.  177),  the  leaf  is  piimate  (pitma,  a 
wing  or  feather).  If  the  midrib  and  primary  veins  are  not  covered 
with  parenchyma,  while  the  tecondary  (or  those  coming  off  in  a  feather- 
Eke  manner  iirom  the  primary  veins)  are,  and  separate  leaflets  are 
thns  fanned  which  are  usually  articulated  with  the  veins,  the  leaf  ia 
Hfiamale  (fig.  178).  In  this  case  the  secondary  veins  form  as  it  were 
futial  petioles.  A  farther  sub-division,  in  which  the  tertiary  veins 
(mly  are  covered  with  parencbjrma  and  have  separate  leaSets,  gives 
bipmnaU  or  decompound,  in  which  case  the  tertiary  veins  form  the 
pntial  petioles ;  and  a  leaf  divided  sdll  more  is  called  supradecompotmd 
(Ifr  179). 

153.  When  a  pmnate  leaf  has  one  pair  of  leaflets,  it  is  vmjugate 


m 


178 


(mitm,  one,  and  jugum,  a  yoke) ;  when  it  has  two  pairs,  it  is  bijugate  ; 
many  pairs,  muUijugaU  (fig.  175).  When  a  pinnate  leaf  ends  in  a 
fair  of  pinnae  (fig.  177,)  it  is  equaUy  or  abruptly  piimate  (pari-pinnate) ; 
•hen  there  is  a  single  termini  leaflet  (fig.  175),  the  leai'  is  unequally 
piimate  (impari-pinnate) ;  when  the  leaflets  or  pinnea  are  placed  alter- 
nately on  either  side  of  the  midrib,  and  not  directly  opposite  to  each 

flf.  177.— Pari-phuiate  leaf  with  ilz  pain  of  plnnn  (<£9'i«a<«)- 

riS.  I7&— Bl]>limate  leaC  Tltta  KSrile  (bllola  or  leaflet!. 

tli.  in.— tit  of  tbe  ■apradecompmnd  leaf  of  Laseiplttam  hireatom. 
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other,  the  leaf  ii  altematdy  pinnate  (Gg.  175) ;  and  when  the  pnnw 
are  of  different  sires,  the  leaf  is  interruptedly  pinnate  (fig.  180). 

164.  In  the  case  of  a  leaf  with  radiating  venation,  if  the  ribs  are 
leparately  covered  with  parenchyma,  and  each  leaflet  is  articulated  to 
the  petiole,  the  leaf  becomes  temate  (figs.  141,  181)  if  there  are  thres 
divisions;  qualemate,  if  four  (fig.  142);  quinate,  if  five;  »tjMnaU,V 
Beven  (fig.  176),  and  so  on.*  If  the  three  ribs  of  a  temate  leaf  sub- 
divide each  into  three  primary  veins,  which  become  covered  with 
parenchyma  so  as  to  be  separate  articulated  leaflets,  the  leaf  is  UtemaU; 
and  if  another  three-fold  division  takes  place,  it  is  tritemaU  (fig.  182X| 


iM  rst  in 

155.  Priioie  m  E,cai-ataik. — ^This  is  the  part  which  unites  the  '. 
or  blade  of  the  leaf  to  the  stem  (figs.  132,  and  175  p).     It  is  absent  i 
uttiU  leaves,  and  in  many  sheathing  leaves  is  not  well  defined, 
consists  of  one  or  more  bundles  of  vascular  tissue^   with 
amount  of  parenchyma.      The  vessels  are,  spiral-vessels  cocuMCta 
with  the  medullary  sheath  in  Exogens  and  with  the  fibro-i 
bundles  in  Endogens,  porous  vessels  and  other  forms  of  fibro-v 
(issue,  woody  tissue,  and  laticiferous  vessels.    These  vessels  are  « 
in  an  epidermal  covering,   with  few  stomata,  and  are  more  or  le 
oompreaaed.    When  the  vascular  bundles  reach  the  base  of  the  lamii 
tliey  separate  and  spread  out  in  various  ways,  as  already  described ' 
under  venation.     A  large  vascular  bundle  is  continued  through  the 
lamina  to  form  tJie  midnb  (fig.  133,  n  m),  and  sometimes  several  large 
bundles  form  separate  ribs  (figs.  146,  162),  whilst  the  mmificatioM  af 
the  smaller  bundles  constitute  the  veins. 


I  itVfAf  tlM  tana  4ltHli  to  rtdlitlnc  conwniiKl  Inn*  with  At*  «r  «m  i 

r\t.  IM  — linpui  tod  (iMruUly  plniuia  leaT.    LWi«<i  or  pbma  ■■■ll>.  ud  wrwui  i 

maricln 
Hir  lai.-TmistotMfnrStTswIvnT.    M*r(la  o(  la«S«^  tooUwd  gr MitM*.   |k 

■ntoctlni  bain    <,  t^unlm  dlvl<tMl  Into  ttn*  ■— '-^ 
t\g.  lei-Tntanula  iMt     ljc*tt\M 


FOBMS  07  PETIOLES  OR  LEAF-STALKS. 

156.  At  the  place  where  the  petiole  joins  the  stem,  there  is  fre- 
qneDtlj  tto  articulation  or  a  constriction  with  a  tendency  to  disunion, 
nd  at  the  same  time  there  exists  a  swelling  (fig.  203  p),  called  ptdvinut 
{jmbmua,  a  cushion),  formed  by  a  mass  of  cellular  tissue,  the  cells 
a[  which  ocouionaliy  exhibit  the  phenomenon  of  coutractility.  At 
otber  times  thu  petiole  ]a  not  articulated,  but  is  either  cuutinuoua 
with  the  stem,  or  forms  a  sheath  around  it.  At  the  point 
where  the  petiole  is  united  to  the  lamina,  or  wher^  the  midrib 
jgins  the  leaflets  of  a  compound  leaf,  there  is  occasionally  a  cel- 
hilar  dilatation  called  struma  {slrum<i,  a  swelling),  with  an  articu* 
ixtion.  This  articulation  or  joint  is  by  many  considered  as  indicating 
t  compound  leaf,  and  hence  the  leaf  of  the  orange  is  considered  as 
mich,  although  it  consists  of  one  undivided  lamina  (fig.  185).  In 
•njcolated  leaves,  the  pulvinua  may  be  attached  either  to  the  petiole 
or  to  the  axis,  and  may  fall  with  the  leaf,  or  remain  attached  to  the 
Mm.  When  articulated  leaves  drop,  their  place  is  marked  by  a  cica- 
trix or  Mar,  seen  below  tlie  bud  in  fig.  203.  In  this  scar,  the  remains 
of  the  Tascnlar  bundles,  c,  are  seen ;  and  its  form  fcunishes  charactera 
by  which  particular  kinds  of  trees  may  be  known  when  not  in  leaf. 
In  the  case  of  many  Palms  and  Tree-ferns,  the  scars  or  cicatrices  of 
the  leaves  ore  very  conspicnous.  In  fossil  plants  important  ch>irac- 
itn  are  founded  on  them. 

157.  The  petiole  varies  in  length,  being  usually  shorter  than  the 
limina,  but  some- 
tUDM  much  longer, 
b  some  palms  it  is 
fifteen  or  twenty  feet 
long,  and  is  so  firm 
M  to  be  osed  for 
poles  or  walking- 
Ricks.     In  general, 


petiole  is  more  or  less  rounded  in  its  form,  the  upper  surface 

U*  —ItaS  wltb  »  qiudnuigalar  toothed  Iimlna  or  blade,  I,  and  on  inflatad  pedole,  s,  can- 
•  air  sella 
H»  ISA— Aaddimn  or  pltctipr  of  NoMnthea  p.  Winged  potlolo  which  becomea  nairoved.  and 
aMtiqpKdaaoaa  to  (oTiD  tbo  piteher  by  b«lng  R)MM      ■-    ■-       — 
B  of  th«  lea(  and  articulatod  to  the  pitcher. 


Msioaatfai 

tra*fhdce< 

1K.W.-4.C 


I  to  (onn  the  pitcher  by  bolng  R)MM  on  Itaulf.  e,  'liio  operculom  or  Ud,  formed 
B  lea(  and  articulated  to  the  pitcher. 

o€  Oriuiffs,  which  lonw  call  compound,  p,  Dilated  or  winged  petiole,  united  bf 
iladB.    In  mch  a  leal  If  the  veaaeU  of  the  petiole  were  developed  In  a  dr- 
,  K 11 U  km  *  pitcher,  (he  lamina  or  blade  would  nna  the  lolnted  Ud. 


M 
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being  flattened  or  grooved.  Sometimes  it  is  compressed  laterally, 
in  the  Aspen,  and  to  this  peculiarity  the  trembling  of  the  leaves  rf 
Uiis  tree  is  attributed.  In  aquatic  plants,  the  leaf-stalk  is  sometime* 
distended  with  air  (fig.  183  p),  as  in  Pontederia  and  Trnpn.  bo  as  to 
float  the  leaf.  At  other  times  it  is  winged,  or  has  a  leaf-like  appear- 
ance, as  in  the  pitcher  plant  (tig.  184  p),  orange  (fig.  185  />),  lemon, 
and  DioDsca  (fig.  IHG  p).  In  some  Australian  Acacias,  and  in  some 
species  of  Oxalis,  Buptcuram,  &c.,  the  petiole  is  flattened  in  a  vertical 
(Urection,  the  vascular  bundles  separating  immediately  afler  qaitting 


the  stem,  and  running  nearij  parallel  from  base  to  apex.  This 
of  petiole  (fig.  188  p),  has  been  called  Phyllodium  (^ii^u,  a  leaf,  i 
iiitf,  form).  In  these  plants  the  lamin»  or  blades  of  the  leave*  an 
pinnate,  bipinnate,  or  temate,  and  are  produced  at  the  extremities  of 
the  phyllodia  in  a  horizontal  direction  (fig.  188  /);  but  in  many  ia> 
I  they  are  not  developed,  and  the  phyllodium  serves  the  pniposa 


n*  Ma-l<nf<rtNeaaa  ■«■««>•.  arVaoar  riMH^L    f».  DUiStS  m  w1m»«  yNlili    « 
Jfltewd  Uatf*,Uwi«  ma|«4halnie(«hkat>M  oa  «Kh  oUMt,  wlim  nwlJi  tokigatts 

*TC.  ni-A^l«m.«rfltdb««flMiMM<«.»ii«ii>ylhttiltilitr»«lMt   ItoMkMl 
atUnHtf*  Is  Ite  fMcte  ••  la  XtmOm  (HftJM)- 

n»  ia.-LMri(aeMtataMn*Mib  AFMMi«i«r«aBaMi«M»««b 
itaa.  UUalaa«tM*«U*«k«(nala  lMlMilsaa«MMtraMMk«i 
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of  •  ]m£  Hence,  scnne  Acacias  are  called  leafless.  These  phyllodia, 
bf  their  Tertical  position,  and  their  peculiar  form,  give  a  remarkable 
■peot  to  vegetatioD.  On  the  same  Acacia,  there  occur  leaves  with 
Be  petiole  and  lamina  perfect;  others  having  the  petiole  slightly 
expanded  or  winged,  and  the  lamina  imperfectly  developed;  and 
imers  in  which  th^  is  no  lamina,  and  the  petiole  becomes  large  and 
broad.  Some  petioles,  in  place  of  ending  in  a  lamina,  form  a  tendrU 
or  carAitt  {\  201),  so  as  to  enable  the  plant  to  climb. 

Stales. 

158.  At  the  place  where  the  petiole  joins  the  axis,  a  sheath 
(ao^Bia)  is  sometimes  produced,  which  embraces  the  whole  or  part  of 
the  drcnmference  of  the  stem  (fig.  132  g).  This  sheath  is  formed  by 
the  divergence  of  the  vascular  bundles  which  separate  so  as  to  form  a 
hdlow  cavity  towards  the  stem.  The  sheath  is  occasionally  developed 
to  soch  a  degree  as  to  give  a  character  to  the  plants.  "Ilius,  in  the 
Bhnbaib  tribe,  it  is  large  and  membranous,  and  has  received  the  name 
of  oehrea  or  boot  (fig.  132  ^) ;  while  in  Palms  it  forms  a  kind  of  net- 
work, to  which  the  name  of  reticulum  has  been  given  {%  57) ;  and  in 
umbelliferous  plants,  it  constitutes  the  perkladium  (ti;2,  around,  and 
Ailtf,  a  branch).  In  place  of  a  sheath,  leaves  are  occasionally  pro- 
duced at  the  base  of  the  petiole  (fig.  189  s  a),  ,• 
which  have  been  denominated  stipules  {stipula, 
itraw  or  busk).  These  stipules  are  often  two 
m  number,  and  they  are  important  as  sup- 
plying characters  in  certain  natural  orders. 
Thus  they  occur  in  the  Pea  and  Bean  family, 
in  Rosaceous  plants,  and  the  Cinchona  bark 
fiunily.  They  are  rarely  met  with  in  Endo- 
gens,  or  in  Ezogens  with  sheathing  petioles, 
and  they  are  not  common  in  Exogens  with 
opposite  leaves.  Plants  having  stipules,  are  stipukUe ;  those  having 
none,  are  exstipukUe. 

159.  Stipules  are  formed  by  some  of  the  vascular  bundles  diverging 
■i  Ihey  leave  the  stem,  and  becoming  covered  with  parench}rma  so  as  to 
resemble  true  leaves.  like  leaves  they  are  large  or  small,  entire  or 
divided,  deciduous  or  persistent,  articulated  or  nonarticolated.  Their 
lateral  position  at  the  base  of  the  petiole,  distinguishes  them  from  true 
leaves.  In  the  Pansy,  the  true  leaves  are  stalked  and  crenate,  while 
the  stipules  are  large,  sessile,  and  pinnatifid.  In  Lathyrus  Aphaca,  and 
some  other  plants,  the  true  pinnate  leaves  are  abortive,  the  petiole  forms 
a  tendril,  and  the  stipules  uone  are  developed,  performing  the  office  of 
leaves. 

Flc.lSa^FartIoiiaf»bnach,r,itf  Sallx  inrlU,  bemiing  •  ilngle  pctlolite  Ift,/,  which  hu 
Iteacaticnib   <«8tipiilet.    »k  Bod  is  the  «xU  of  the  lot 


88  rOHMS  OF  STIPULES. 

160.  Wben  stipules  are  attached  separately  to  the  stem  at  the  ' 
of  the  leaf,  they  are  called  caulmary.  Thus,  in  fig.  189,  r  b  a  br 
of  Salix  aurito,  with  a  leaf,  f,  having  a  bud.  A,  in  its  axil,  and  tws ' 
caulinary  stipules,  s  s.  When  stipulate  leaves  are  opposite  to  each 
other  at  the  same  height  on  the  stem,  it  occasionally  happens  that  the 
stipules  at  either  side  unite  wholly  or  partially,  so  as  to  form  an  btttt- 
petiolary  or  mterfoUar  (inter,  between)  stipule,  as  in  Cinchona  (1^ 
190  «).     In  the  case  of  alternate  leaves,  the  stipules  at  the  ba«eof 


eacb  leaf  are  sometimes  united  to  the  petiole  and  to  each  other,  w 
to  form  an  adnate,  adherent,  or  petiolary  stipule,  as  in  the  Roae  (t 
191  «),  or  an  axiUary  stipule,  as  in  llouttuynia  ootdata  (fig.  19S 


Hf   IM.— Utwicll,  r.»Baiwnl«VM,//,ofC»jai»l«uUni»c 
V  IstartuUw  (UpuK  (anaad  br  Um  lauiul  OBlou  ur  two. 

iV  IS^-rar&aa  or  »  bfiaeh,  r.  of  Hgqtajato  eonUliK  vOh  •  h^Vlt  aad  •■  otUHV 
MtiokL «,  tatmti  bjr  Uw  tmloB  of  two.  _    ^ 

rvrin.-8naek,  r,  •»!  poiUoo  oT  Cte  1«( X  oT  Atntfim  CM7«kk,  vttk  •  qM' 

i*nM>«U«U^i.tiinBMb7ttoaalo«<ir_t«nM^palM<iallMOffan*  M*  «f  Uw  r *- 

froa  Ihrt  to  wMch  lh«  iMf  U I 
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In  other  instances,  the  stipules  unite  together  on  the  side  of  the  stem 
apposite  the  leaf,  and  become  gynochreaU  (tv>,  together),  as  in  Astragalus 
(fig.  193  «).  The  union  or  udbesion  of  stipules  is  not  an  accidental 
oocarrenoe  taking  place  after  they  have  been  developed ;  but  is  in- 
tinately  connected  with  the  general  law,  in  accordance  with  which  the 
pans  of  the  plants  are  formed. 

161.  Stipules  are  sometimes  large,  envelop- 
ing the  leaves  in  the  young  state,  and  falling 
off  in  the  progress  of  growth,  as  in  Ficus, 
Mignolia,  and  Potamogeton;  at  other  times 
tbey  are  so  minute  as  to  be  scarcely  distin- 
goiuable  without  the  aid  of  a  lens,  and  so 
fagMeous  as  to  be  visible  only  in  the  very ' 
joong  state  of  the  leaf.  In  grasses,  the  sheath 
or  sheathing  petiole  (fig.  194  17  v)  has  a  prolon- 
gation or  folding  of  the  epidermis  *  at  its  upper 
part,  distinct  from  the  leaf,  to  wliicb  the  name  of 
lijptU  {ligula,  a  small  slip)  has  been  given  (fig. 
194  g  I).  Some  consider  it  as  equivalent  to  a 
•lipiile.  It  is  either  long  or  short,  acute  or 
blunt,  entire  or  divided,  and  thus  gives  rise  to 
various  characters.  At  the  base  of  the  k-afleta 
pr  foliola  of  a  compound  leaf,  small  stipules  are 
occasionally  produced,  to  which  some  have  given 
the  name  of  stipds. 

Anomaloua  Forms  of  Leaves  and  Petioles. 

162.  Variations  in  the  structure,  and  forms  of  leaves  and  leaf- 
•talks  are  produced  by  the  increased  development  of  cellular  tissue,  by 
the  abortion  or  degeneration  of  parts,  by  the  multipUcation  or  repeti- 
tion of  parts,  and  by  adhesion.  Wheu  cellular  tissue  is  developed  to 
a  great  extent,  leaves  become  succulent,  and  occasionally  assume  a 
crisp  or  curled  appearance.  Such  changes  take  place  naturally,  but 
ibey  are  oflen  increased  by  the  art  of  the  gardener;  and  the  object  of 
many  horticultural  operations  is  to  increase  the  bulk  and  succulence  of 
leaves.  It  u  in  this  way  that  Cabbages  and  Greens  are  rendered  more 
delicate  and  nutritious. 

163.  In  some  plants  true  leaves  are  not  produced,  their  place  being 
occupied  by  dilated  petioles  or  phyllodia  (^  157),  or  by  stipules 
iS  159)l     In  other  instances  scales  are  formed  instead  of  leaves,  as  in 


*  See  DfdmfUemtim,  under  the  hnd  of  Ct>rotU,  ptge  ISS. 
IM.— Pcvlkm  of  •  left/  of  Phklxhi  arun<Jinace»,  one  of  the  grmites.   /,  Laminar  meiithal 
I  «(  tlw  Int  with  itnicbt  partUel  teniuuD.    f  ;  Vaginal,  or  •beathing  portion  reprt- 
tfcl  yittolc^  cadiog  in  a  uemuranoiu  proceu  or  Ugiiie,  f  I. 
B  2 
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Orobanche,  Lathnea,  and  voung  Aspaiagos  (fig.  110  f).  tKv 
take  place  in  leaves  when  there  is  a  multiplication  of  their  parts 
a  union  of  two  or  more  leaves,  or  of  parts  of  leaves,  occurs  in  auBjr 
cases.  When  two  lobes  at  the  base  of  a  leaf  are  prolonged  beyond 
the  Bt«m  and  unite  (fig.  156),  the  leaf  is  perfoliate  {per,  through,  and 
folium,  leaf),  the  stem  appearing  to  pass  through  it,  as  in  Bupleurum 
perfoliatum,  and  Chlora  pcrfoliata;  when  two  leaves  unite  by  their 
bases  they  become  coniMle  (con,  together,  and  nattu,  bom),  as  in 
Lonicera  Caprifolium ;  and  when  leaves  adhere  to  the  stem,  funning 
a  sort  of  winged  or  leafy  appendage,  they  are  decurrent  (etecurro,  to 
ran  down  or  along),  as  in  Thistles. 

164.  The  vasculair  bundles  and  cellular  dssue  are  sometimes  deve- 
loped in  such  a  way  as  to  form  a  circle,  with  a  hollow  in  the  centre, 
and  thus  give  rise  to  what  are  called  ^uZor  (Jutula,  a  pipe)  or  hollow 
leaves,  and  to  cuddia  {luxiiitr,  a  small  bag)  or  pitchen.  Hollow  leaves 
are  well  seen  in  the  Onion.  Pitchers  are  formed  either  by  petioles  ot 
by  laminjB,  and  they  are  composed  of  one  or  more  leaves.  In 
Convallarias,  two  leaves  unite  to  form  a  cavity.  In  Same 
187)  and  UeUamphora,  the  pitcher  is  composed  apparently  i 
petiole  of  the  leaf  In  Nepenthes  (fig.  184)  and  perhaps  in  C«pb 
while  the  folding  of  a  winged  petiole,  p,  forms  the  pitcher, 
e,  which  is  united  by  an  articulatio'n,  corresponds  to  the  lamina, 
kind  of  ascidiuod  is  called  cal^ptrimorphous  (jt«Ainrr;«,  a  covering,  ; 
ft»(9ii,  form),  and  may  be  considered  as  formed  by  a  lc:if  such  as  that 
of  the  Orange  (fig.  185) ;  the  lamina,  e,  being  articulated  to  the  petiole, 
p,  which,  when  folded,  forms  the  pitcher.  In  Dischidia  Bafflesiana,  a 
climbing  plant  of  India,  the  pitchers,  according  to  Griihth,  are  formed 
by  the  lamina  of  the  leaf,  and  have  an  open  orifice  into  which  the 
rootlets  at  the  upper  part  of  the  plant  enter.  These  pitchers  would 
seem  therefore  to  contain  a  supply  of  fluid  fur  the  nourishment  of  the 
upper  branches  of  the  plant.  In  Ulricularia,  the  leaves  ibnn  sacs 
called  ampulla:.  Some  suppose  that  pitchers  are  not  due  to  folding 
and  adhesion,  but  that  they  are  produced  by  a  hollowing  out  of  the 
extremity  of  tlie  stalk. 

Structurt  and  Form  of  Leaves  in  tlie  Great  Divisions  of  the  Vtgtiaik 

Kingdom. 

165.  BxegrnaB*  ar  DIcMflMlaaaaa  Leavm. — In  Ejtogens,  tho  VtOft- 

tion  is  reticulated,  the  veins  coming  off  at  various  angles  aod  iimdBg 
an  angular  net-work  of  vessels  (tig.  136^  and  the  tracbes  oommi]   " 
ing  with  the  medullary  sheath.     They  are  frequently  artictilal 
hihit  divisions  at  their  margin,  and  become  truly  compound, 
an:  no  doubt  instances  in  whicli  the  veins  proceed  in  a  parallel  I 
nar,  but  this  will  be  found  to  occur  chiefly  in  cases  where  the 
may  be  considered  as  occupying  the  place  of  the  lead     Examples  of 
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this  kind  are  seen  in  Acacias  (fig.  188X  as  well  as  in  Rananculus 
gramiaeos,  and  Lingua. 

166.  Kadoceaoa*  or  MeitecaiTledanoa*  L.<>«Tea. — In  Endogens,  the 
leaves  do  not  present  an  angular  net-work  of  vessels,  nor  do  they  cx- 
liibit  divisions  on  their  margin.  Their  venation  is  generally  parallel, 
and  their  margin  entire  (figs.  135,  194).  Exceptions  to  this  rule 
oeeor  in  sotne  plants,  as  Tamus  and  Dioscoren,  which  have  been  called 
Oictjogens  by  Lindley,  on  account  of  tlicir  somewhat  netted  venation  ; 
■ad  in  Palms,  in  which  although  the  leaves  are  entire  at  first,  they 
afterwards  become  split  into  various  lobes.  Endogenous  leaves  are 
rarely  stipulate,  unless  the  ligule  of  grasses  be  considered  as  being  a 
stipule.  Their  leaves  are  often  sheathing,  continuous  with  the  stem 
(forming  a  spurious  stem  in  Bananas),  and  do  not  fall  off  by  an  articu- 
lation. When  there  is  only  a  slight  divergence  of  their  veins,  they 
may  be  looked  upon  more  as  enlarged  and  flattened  petioles  than  as 
true  lamina.  This  remark  is  illustrated  by  the  leaves  of  Typha  and 
IrisL  In  some  Endogens,  as  in  Sagittaria  &agittifolia,  the  submerged 
•nd  floating  leaves  are  n.-urow,  like  petioles,  while  those  growing  erect 
•bore  the  water  expand  and  assume  an  arrow-like  shape  (fig.  1  Co). 

167.  AcroacaoB*  or  Acolylrdonaan  lirarc*. — In  Acrogens,  the  leaves 

mj  much ;  being  entire  or  divided,  petiolated  or  sessile,  often  feather- 
veined,  occasionaUy  with  radiating  venation,  the  extremities  of  the 
Tnna  being  forked.  The  fibro-vascular  bundles  of  the  loaves  resemble 
thote  of  the  stem  both  in  structure  and  arrangement.  In  Thallogens, 
the  leaves  when  present  have  no  vascular  venation.  In  many  of 
them,  as  Lichens,  Fungi,  and  Algse,  there  are  no  true  leaves. 

PhyllotaaMf  or  the  Arrangement  of  the  Leavts  on  the  Axis. 

168.  Leaves  occupy  varioas  positions  on  the  stem  and  branches, 
•ikd  Live  received  different  names  according  to  their  situation.  Thus, 
leares  arising  from  tlie  crown  of  the  root,  as  in  the  Primrose,  are 
called  radical;  those  on  the  stem  are  cauline ;  on  the  branches,  ramal; 
DO  flower-stalks,  Jlorcd  leaves.  The  first  leaves  developed  are  deno- 
■iin»t<vl  teminal  (seriien,  a  seed),  or  cotijledona  (cotv^kJo^*,  a  name  given 
to  a  plant);  and  those  which  succeed  are  primordial  {primus,  first, 
•nd  ordo,  rank). 

169.  Tlie  arrangement  of  the  leaves  on  the  axis  and  its  appendages 
ii  called  p/ii/llolaxis  (^i^aao*,  a  leaf,  and  riiis,  order).  In  their 
unngement  leaves  follow  a  definite  order.  It  has  been  stated  already 
(5  67)  that  there  are  regular  nodes  or  points  on  the  stem  (fig.  195  n) 
M  wluoU  leaves  appear,  and  that  the  part  of  the  stem  between  the 
node*  is  the  intemode  or  meritlial  (fig.  195  m).  Each  node  is  capable 
tS giving  origin  to  a  leaf.  Occasionally  several  nodes  are  approximated 
M>  IB  to  form  as  it  were  one,  and  then  several  leaves  may  be  produced 
It  die  same  height  on  the  stem.     When  two  leaves  are  thus  produced, 
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one  on  each  side  of  the  stem  or  axis,  and  at  the  same  level,  they  i 
called  opposite  (fig.  196) ;  when  more  than  two  are  produced  (figs.  168^' 
197X  they  are  verCkUlate  (verto,  1  turn),  and  the  circle  of  leaves  is  then 


called  a  verlieil  or  whorl.  When  leaves  are  opposite,  the  pairs  which 
are  next  each  other,  but  separated  by  an  internode,  often  cross  at  right 
angles  (fig.  196  a  b),  or  decutaatt  (dteutto,  I 
out  crosswise),  following  thus  a  law  of  alter- 
nation. Tlie  same  occurs  in  verticils,  the 
leaves  of  each  whorl  being  alternate  with 
those  of  the  whorl  next  to  it ;  or,  in  other 
words,  each  leaf  in  a  whorl  occupying  the 
space  between  two  leaves  of  the  whorl  next 
to  it.  There  are  considerable  irregularities, 
however,  in  this  respect,  and  the  nontber 
of  leaves  in  different  whorls  is  not  always 
uniform,  as  may  be  seen  in  Lysimaohit 
vulgaris. 

170.  When  a  smgle  leaf  is  produced  at  a 
node^  and  the  nodes  are  separated  so  that 
each  leaf  occurs  at  a  different  height  on  the 
stem,  the  leaves  are  alternate  (fig.    19dX 
i«T  The   relative  position  of  alternate   lrav«* 

TUiet  in  different  plants,  although  it  is  tolerably  uniform  in  tach 

He  IM.— Foitlanofibnuirhof iiLiiii«trM,wllhft>iirlMTc*>rnui| 
«r  IB  Im  tevm.    «,  Tlit  hruicb  wKh  the  Icotc*  munlOTNt  In  IIMr 
•I  tb*  Manete  ur  nirtiil»L    (^  Ii  •  uuumltad  H|it— iiHlliiB 
nf  (hr  iMtcii  iml  ilii'lr  iplral  uranfCDMBlt  VMcll  I* 

"«<■(«  l«tTM  of  nmelM  dKiuMU.    a,  A  pair  of  offottn  i««ti%    ^ 
M  <n(lM 
,.-;......-..■.  j.^aimAfhUmlEiirlc,  In  Tertklli  or  whnrU  of  thn*.    T1i«  lB«T«of  mik 

TTTtittl  ■iKruts  wlUi  UioH  of  Ui«  TrrUrlli  DUt  IL    In  Uila  pUnl  tta«  number  at  Um  Im««  IB  n 
tc-Udl  oftoi  «artcb 
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ipede*.  In  fig.  195,  leaf  1  arises  from  a  node,  n;  leaf  2  is  separated 
hy  an  iotemode  or  merithai,  m,  and  is  placed  to  the  right  or  left ; 
while  leaf  3  is  situated  directly  above  leaf  1.  The  arrangement  in  this 
ease  is  distichous  (iii,  twice,  and  vtIxm,  order),  or  the  leaves  are  arranged 
in  two  rows.  In  fig.  190,  on  the  other  hand,  the  fourth  leaf  b  that 
directly  above  the  first,  and  the  arrangement  is  tristichous  (r^tir,  three, 
and  ffT/'xof,  order).  The  same  arrangement  continues  throughout  the 
stems,  BO  that  in  fig.  199  the  7th  leaf  is  above  the  4th,  the  10th  above 
the  7th ;  also  the  5th  above  the  2nd, 
the  Gth  above  the  3rd,  and  so  on. 
There  is  thus  throughout  a  ten- 
dency to  a  spiral  arrangement,  the 
number  of  leaves  in  the  spire  or 
ipiml  cycle,  and  the  number  of 
turns  varying  in  diiferent  plants. 
In  plants  whoso  leaves  are  close  to 
each  other,  the  spiral  tendency  is 
eaaly  seen.  In  the  Screw  pine 
(Ftddanos  odoratissimus),  in  the 
Rne-apple  family,  and  in  some 
Palms,  as  Cnpernicia  cerifera.  the 
screw-like  arninptment  of  the  k-nves 
is  obvious.  This  mode  of  develop- 
ment prevails  in  all  parts  of  plants, 
and  may  be  considered  as  dcpcnd- 
mg  on  their  manner  of  growth  in 
an  upward  and  at  the  same  time  in 
a  lateral  direction.     Alternation  is 

looked  upon  as  the  normal  arrangement  of  all  parts  of  plants, 
arrangement  b  liable  to  be  interrupted  by  many  causes,  so  that  its 
distiact  existence  cannot  be  always  detected. 

171.  lo  a  regularly-formed  sti-aight  branch  covered  with  leaves,  if 
■  thread  is  passed  from  one  to  the  other,  turning  always  in  the  same 
direction,  a  spiral  is  described,  and  a  certain  number  of  leaves  and  of 
complete  turns  occur  before  reaching  the  leaf  directly  above  that  from 
which  the  enumeration  commenced.  This  arrangement  has  been 
reduced  lo  mathematical  precision,*  and  Braun  has  expressed  it 
by  a  fraction,  the  numerator  of  which  indicates  the  number  of 
tons,  and  the  denominator  the  number  of  leaves  in  the  spiral  cycle. 
Tbu,  in  fig.  198  a  i,  th«  cycle  consists  of  five  leaves,  the  6th  leaf 


This 


Rf.  IM.— Put  of  t  bnnch  of  k  Cherry  with  dx  lurea,  Uie  (Ith  twins  placed  rertlcalljr  OT«r  tht 
trt,  after  tKotonu  of  Uia«{>lnl.  Thl>  Is  eiprciKd'by  {  or  tbo  qnincuni.  a.  The  branch,  witb 
QaleafM  mnnbered  In  order  6,  A  maimiHcd  rcprcfienutlon  of  tbe  branch,  showing  thodca- 
MoMflf  Oe  leevce  or  their  points  of  ln.vitlon,  and  th«lr  spiral  arrangement 

*  fkr  •  fan  (oeonnt  of  PlijrUoIaxU,  see  linivols  Mem.  snr  U  Oisposlllan  Giomctrliiue  Je* 
'  I  d«  Bdeocei  MttnraUei.    Jon.  end  Feb.  I8ST. 
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being  placed  yerticaUy  over  the  first,  the  7th  over  the  2nd,  «nd  •» 
on;  while  the  number  of  turns  between  the  1st  and  6th  leaf  is  two; 
hence,  this  arrangement  is  indicated  by  tlie  fraction  4.  In  otbar 
words,  the  distance  or  divergence  between  the  first  andi  second  lni( 
expressed  in  parts  of  a  circle,  b  ^  of  a  circle,  or  360  -i-  i  =  144*. 

In  fig.  195,  a  b,  the  spiral  is  ^,  I'.e  one 
turn  and  two  leaves;  the  third  \tai 
being  placed  vertically  over  the  tint,  and 
the  divergence  between  the  first  and 
second  led"  being  one-half  the  circum- 
ferenoe  of  a  circle,  360  -f-  ^,  .=  180°. 
Again,  in  fig.  199,  a  b,  tJie  number  is  ^, 
or  one  turn  and  three  leaves,  the  angular 
divergence  being  120°. 

172.  In  cases  where  the  intenradM 
arc  very  short,  and  the  leaves  are  cloaety 
applied  to  each  oilier,  as  in  the  Ucnu»> 
leek,  it  is  difficult  to  trace  what 
been  called  the  gentrating  tpireU,  or  that 
which  passes  through  every  leaf  of  tbc 
cluster.  Thus  in  tig.  200,  there  an 
thirteen  leaves  which  are  numbered 
iw  their  order,  and  five  turns  of  the 

marked  by  circles  In  the  centre  (i^  indicating  the  arrnn, 
but  this  could  not  be  detected  at  once.     So  also  in  Fir  cones  (fig.' 
which  ar«  composed  of  scales  or  modified  leaves,  the  generating 
cannot  be  determined  easily.     In  such   cases,   however,  there  an 
beoondary  spirals  running  parallel  to  each  other,  as  is  teen  in  fig.  20i 
where  spiral  lines  pass  throu(;h  scales  numbered  1,  6,  11,  16, 
and  1,  9,  17,  &c.,  and  by  counting  those  which  run  parallel  in  " 
directions,  tlie  number  of  scales  intervening  between  every  two  ia 
same  parallel  coil  may  be  ascertained.     Thus,  in  fig.  201,  it  will 
found  that  there  are  five  secondary  spirals  running  towards  the 
and  parallel  to  each  other,  the  first  passing  through  th«  scali 
11,  16,  &c. ;  the  second  through  9,  14,  19,  24,  A&  ;  thi«  third 
17,  22,  27,  32,  37,  &c.;  the  fourth  through  30,  35,  40,  45, 
fifth  through  43,  48,  53,  Ac.    The  number  of  these  seoondiBy 
indicates  the  number  of  scales  intervening  between  ererj  two 
in  each  of  these  spirals — the  common  ditlerence  being  fiTfl. 
it  will  be  found  on  examination  that  there  is  a  number  of 
spirals  running  to  the  led,  in  which  the  common  difforenoe 
every  two  scalei  is  eight,  and  that  this  corresponds  to  the 
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Mondaiy  ipinls,  the  first  of  which  passes  through  the  scales  1, 9, 17, 
ko. ;  the  seooad  through  6,  14,  22,  SO,  &c. ;  the  third  through  S,  11, 
19,  27,  85,  43,  and  so  on.  Thus  it  is  that,  by  counting  the  secondaiy 
l|ifaBl8^  all  die  scales  may  be  numbered,  and,  by  this  means,  the  gene- 
nting  ipral  may  be  discovered. 


ITS.  Hie  primitiTe  or  generating  spiral  may  pass  either  from  right 
to  kft  or  fiom  left  to  right.  It  sometimes  follows  a  different  direction 
in  the  branches  from  that  pursued  in  the  stem.  When  it  follows  the 
■me  course  iu  the  stem  and  branches,  they  are  homodromous  (o/teiof, 
ninilar,  and  Ifoftoc,  a  course) ;  when  the  direction  differs,  they  are 
hiterodromous  (trifs;,  another.)  In  different  species  of  the  same  genus 
the  phyllotaxis  frequently  varies. 

174.  Considering  alternation  as  the  usual  leaf-arrangement,  some 
have  supposed  that  opposite  leaves  are  owing  to  the  development  of 
two  nnrals  in  opposite  directions,  while  others  look  upon  them  as  pro- 
daced  by  two  nodes  coming  close  together  without  an  intemode.  A 
verticil,  in  the  latter  view,  will  be  the  result  of  the  non-development  of 
more  than  one  intemode,  and  may  occur  in  plants,  the  normal  arrange- 
nent  of  whose  leaves  is  alternate.  Thus,  in  fig.  195,  if  the  space 
between  1  and  2  were  obliterated,  or  the  internodc,  nt,  not  developed, 


tig.  ML— Crde  of  thirteen  lenet  placed  cloael  j  together  so  u  to  form  m  roaette,  u  lo  Sem- 
Hiviiuiu.  A,  l«  the  Terr  ihort  exit  to  which  the  leaTea  are  attached.  The  leaves  are  numbered 
li  tteir  order,  from  below  apwarda.  The  circles  In  the  centre  indicate  the  Ave  tarns  of  the 
■pbiL  aid  liMnr  the  insertion  of  each  of  the  leaves.    The  divergence  la  expressed  by  the  fraction 


n»  ML— Ceoe  of  Pinna  alba,  with  the  scales  nr  modUled  leaves  nnmbered  In  the  order  of  their 
arraBxemect  on  the  axis  of  the  cone.  The  lines  Indicate  a  rectilinear  series  of  Bcale%  and  tw» 
htoal  secoadai7  spiiala,  one  taming  from  left  to  tight,  the  other  from  tight  to  left 
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the  leaves  would  be  opposite.  In  fig.  198,  if  the  spaces  between  < 
of  the  leaves  were  obliterated,  there  would  be  a  verticil  of  five  leavaL-f 
In  tnony  plants  there  is  a. law  of  arrestment  of  development,  by  which 
opposite  and  verticillate  leaves  are  naturally  produced :  but  in  such 
cases  the  alternation  is  still  seen  in  the  arrangement  of  the  difiereot 
clusters  of  leaves. 

175.  In  some  cases,  the  effect  of  interruption  of  growth,  in  causing 
alternate  leaves  to  become  opposite  and  verticillate,  can  be  distinctly 
shown,  as  for  instance  in  Rhododendron  ponticum.  In  other  cases, 
parts  which  are  tisually  opposite  or  verticillate,  become  alternate  by 
the  vigorous  development  of  the  axis  :  and  on  different  parts  of  the 
same  stem,  as  in  Lysiinachia  vulgaris,  there  may  be  seen  alternate, 
opposite,  and  verticillate  leaves.  When  the  interruption  to  develop- 
ment takes  place  at  the  end  of  a  branch,  the  leaves  become /osara/oi*^ 
(fasciculug,  a  bundle)  or  clustered,  as  in  the  Larch.  A  remarksbltH 
instance  of  the  shortening  of  intemodes,  and  the  clustering  of  leaver 
occurred  in  the  Palm  house  of  the  Botanic  Garden  of  Edinburgh,  in 
the  case  of  a  Bamboo  which  was  exposed  for  many  months  to  a  low 
temperature,  during  the  time  that  the  roof  of  the  house  was  being 
renewed.     The  plant  had  been  growing  rapidly,  with  its  intenodes 

of  the  usual  length,  but  it  was  suddenly  arrested  near  the  summit, 
the  internodes  became  gradually  shortened,  till  the  nodes  were  cloae 
to  each  other,  and  the  leaves  came  off  in  bunches.  All  modificatioos 
of  leaves  follow  the  same  laws  of  arrangement  as  true  leaves—*  iact 
which  is  of  importance  in  a  morphologic^  point  of  view. 

176.  In  Exogenous  plants,  the  first  leaves  produced,  or  th« 
cotyledons,  are  opposite.  Tliis  arrangement  often  continues  dniiag 
the  life  uf  the  plant,  but  at  other  times  it  changes.  Some  tribes  d 
plants  arc  distinguished  by  their  opposite  or  verticillate,  othen  by 
their  alternate,  leaves.  Labiate  plants  have  decussate  leaves,  wfaiw 
Boraginaces  have  alternate  leaves,  and  Tiliocese  have  distichous  leaves 
in  general ;  Cinchonacea;  have  opposite  leaves ;  Galiacca>,  verticillate. 
Such  arrangements  as  f ,  g,  ■f^,  and  ^^,  are  common  in  Exogeiu.  The 
first  of  these,  called  qtwicimx  (ijuiiicunx,  an  arrangement  of  five),  is 
met  with  in  the  Apple,  Pear,  and  Cherry  (fig.  198);  the  second,  in 
the  Bay,  Holly,  Plantago  media;  the  third,  in  the  cones  of  Pinoi 
alba  (fig.  201) ;  and  the  fourth,  in  those  of  the  Pinus  Picea.  In  En- 
dogenous plants,  there  is  only  one  seed-leaf  or  cotyledon  produced, 
ana  hence  the  arrangement  is  at  first  alternate ;  and  it  gencrolly  oon- 
Unues  so  more  or  less.  Such  arrangements  as  j  ^  (fig.  199),  and  j|, 
an  common  in  Endogens,  as  in  Grasses,  Sedges,  and  Lilies,  fo 
Acrogens,  the  leaves  assume  all  kinds  of  arrangement,  being  oppcaite, 
nltemato,  and  verticillate.  It  has  been  found  in  general  utat,  whOtt 
the  number  5  occurs  in  the  phyUotaxis  of  Exogens,  8  is  com 
that  of  Endogens. 
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177.  Although  there  is  thus,  in  the  great  divisions  of  the  vegetable 
kin^om,  a  tendency  to  certain  definite  numerical  arrangements,  yet 

jftere  are  many  exceptions.  In  speaking  of  Palms,  which  are  endogenous 
'''jphots,  Martins  st.<ites  that  the  leaves  of  different  species  exhibit  the 
following  spirals—'  f,  ^,  |,  J,  ^,  ^],  ^'i-  In  the  species  of  the 
genua  Pinus,  f,  /j,  ij,  jf,,  ^,  occur.  Thus,  while  it  has  been 
jhown  that  the  phylloplastic  ($»ajio»,  a  leaf,  and  xAjkjtjxo; ,  formative), 
or  leaf-formative  power,  moves  in  a  spiral  round  the  axis,  it  has  been 
(bood  impossible  to  apply  phyllotaxis  satisfactorily  to  the  purposes  of 
classification. 

178.  The  spiral  arrangement  of  the  leaves  allows  all  of  them  to  be 
equally  exposed  to  air  and  light,  and  tlius  enables  them  to  cury  on 
their  Sanctions  with  vigour.  The  form  of  the  stem  is  also  probably 
connected  with  the  leaf  arrangement.  M.  Cagnat  has  remarked  that 
ID  analogy  in  nrrongement  of  leaves  and  character  of  stem  m.ny  bo 
tneed.  The  leaves  of  juni{ier  are  in  verticils  of  three,  and  the  pith 
is  triangular ;  the  leaves  of  cypress  being  opposite,  the  pith  presents 
U>e  farm  of  a  cross.  When  leaves  are  opposite  and  decussate,  the 
nenM  are  often  square,  as  in  Labiate  plants.  The  ordinary  rounded 
itan  appears  to  be  associated  with  a  certain  degree  of  alternation  in 
the  separate  leaves,  or  in  the  different  pairs  of  leaves  when  they  ore 
oppoaie. 

179.  The  study  of  the  structure,  forms,  and  arrangement  of  leaves, 
is  of  greet  importance,  when  it  is  considered  that  all  parts  of  plants 
we  (o  be  looked  upon  as  leaf-formations  variously  modified,  in  order 
10  acrre  tpecial  purposes  in  the  economy  of  vegetation.  The  niorplin- 
ic^cal  relations  of  leaves,  or  the  varied  forms  wliich  they  assume,  will 
be  illustrated  during  the  consideration  of  the  organs  of  reproduction, 
■id  of  the  doctrine  of  metamorphosis,  as  propounded  by  Goethe  and 
odiefs.  It  b  only  by  looking  upon  all  the  organs  of  plants  in  their 
rdatioo  to  tlie  leaf  as  a  type,  that  a  philosophical  view  can  be  given 
of  tli«  great  plan  on  which  they  have  been  formed. 

Leaf-buds. 

180.  i.c*r-»a^  contain  the  rudiments  of  branches,  and  are  found 
in  tLe  axil  of  previously-formed  leaves  (fig.  202  ba,  ba,  6a);  or, 
in  other  words,  in  the  angle  formed  between  the  stem  and  leaf. 
Tbey  are  hence  called  axillari/,  and  may  be  either  terminal,  b  t,  or 
kUenil,  b  a.  In  their  commencement,  they  are  cellular  prolongations 
froin  the  medullary  rays  bursting  through  the  bark.  The  central 
ji^li^Wy  portion  is  surrounded  by  spiral  vessels,  and  is  covered  with 
xndiaMntary  leaves.  In  the  progress  of  growth,  vascular  bundles  are 
frf»;MMl  continuous  with  those  of  the  stem ;  and,  ultimately,  branches 
ific  produced  which  in  every  respect  resemble  the  axis  whence  the 
boda  fixit  sprung.     The  cellular  portion  in  the  ceutre  remains  as  pith 
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with  its  medullary  sheath,  which  is  closed  and  not  continnotia 
that  of  the  patent  stem.     Thus,  in  the  stem  and  branch,  this  she 

forms  a  canal  which  is  closed  at  both  extremities, 
and  which  sends  prolongations  of  spiral  reaiela  to 
the  leaves.  As  the  axis  or  central  portion  of  Iha 
leaf-bud  increases,  cellular  projections  appear  at 
regular  intervals,  which  are  the  mdusentarjr 
leaves. 

181.  A  leaf-bad  maj  be  removed  in  a  joBag 
state  from  one  plant  and  grafted  upon  another, 
by  the  process  of  budding,  so  as  to  continue  to 
form  its  di£Eerent  parts;  and  it  may  even  be  made 
to  grow  in  the  soil,  in  some  instances,  immedi- 
ately afler  removal.  Id  certain  cases,  leaf-bnds 
are  naturally  detached  during  the  life  of  the 
parent,  so  as  to  form  independent  plants,  and 
thus  propagate  the  individual.  Leaf- buds  havr 
on  this  account  been  called  Jixed  embn/os,  by  Petit-Thouars  and 
others.  They  are  embryo  plants  fixed  to  the  a-xis,  capable  of 
sending  stems  and  leaves  in  an  upward  direction,  and  woody  fibtct 
downwards,  which,  according  to  some,  may  be  considered  as  roolt. 
A  tree  may  be  said  to  consist  of  a  scries  of  leaf-buds,  or  phyton*  {pirit, 
a  plant),  attached  to  a  common  axis  or  trunk.  In  ordinary  trect,  is 
which  there  is  provbion  made  for  the  formation  of  numerous  latent 
leaf-buds,  any  injury  done  to  a  few  branches  is  easily  repaired ;  but 
in  Palms,  which  only  form  central  leaf-buds,  and  have  no  provisioo  for 
» lateral  formation  of  them,  an  injury  inflicted  on  the  bud  in  the  axil 
is  more  likely  to  have  a  prejudicial  etYect  on  the  future  life  of  the  plant 
182.  In  the  trees  of  temperate  aud  cold  climates,  the  buds  wfaieb 
are  developed  during  one  season  lie  dormant  during  the  winter,  ready 
to  biu-st  out  under  the  genial  warmth  of  spring.  Thvy  are  gcnenlly 
protected  by  external  modified  leaves  in  the  form  of  tcaltt,  ftywwM 
or  peruLr  (tegmenta,  coverings,  peruUr,  small  bags),  which  «ro  of  a 
firmer  and  coarser  texture  than  the  k-aves  themselves.  ThcM  aoilai 
or  protective  appendages  of  the  bud,  consist  either  of  tbo  a!l«n4 
laminci,  or  of  the  enlarged  pctiolory  sheath,  or  of  stipules,  as  in  the 
Fig  and  Magnolia,  <«  of  one  or  two  of  these  parts  combined.  Thaj 
•cnre  a  temporary  purpose,  and  usually  fall  otT  sooner  or  Ut«r  ate 
the  leaves  are  expanded.  The  bud  is  often  protected  by  a  ooatiog  of 
resinous  matter,  as  in  the  Uorsc-chestnut  and  Balsam  poplar,  or  1^  • 
thick  downy  covering,  as  in  tlie  Willow.  linnaBOS  called  leaf'budt 
hibemaaUa,  or  the  winter  quarttn  of  the  young  branch. 

168.  In  the  bud  of  a  oommon  tree,  as  the  Syoamon  (fig.  tXA\ 

flf.  XH— ITmer  wartlao  of  a  Imneh  of  Lontcen  nlirm  In  o  Mate  of  Utanulta,  ttal  h  !•  «|k 
■AcrUwbll  of  UwWrcoi  coTsml  wlUilcaf-boda  6  (,  A  tBnilD*)  boiL  *«,*i^t^'  " — ' 
Utml  bwU     Bcluw  Um  trud*,  Uia  daiulx  uc  K*r  Icn  ty  liu  Ikltaa  k*ta  U  mea. 
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(here  is  seen  the  cicatrix  left  by  the  leaf  of  the  previoua  year,  c,  with 
the  polvinus  or  swelling,  p,  then  the  scales,  e «,  arranged  alter- 
utely  io  a  spiral  manner,  and  overlying  each  other  in  what  is  called 
u  mbricaled  {imbrex,  a  roof  tile)  manner.  On  making  a  transverse 
section  of  the  bud  (dg. 
204),  the  overlying 
Kales,  e  e  e  ^  are  dis- 
tinctly seen  surround- 
iog  the  leaves,  /,  which 
ir«  plaited  or  folded 
round  the  axis  or  grow- 
ing point.  In  plants  of 
mnn  climates,  the  buds 
•re  often  formed  by  the 
ordinary  leaves  without 
■ay  protecting  append- 
ix; such  leaves  ore 
oUedMoUd 

184.  ▼«nnttoB< — ^The  arrangement  of  the  leaves  in  the  bud  has 
beiD  denominated  vernation  {va;  spring),  or  prafoHalion  (prce,  before, 
md  yUwm,  leaf),  or  gemmation  (gemma,  a  bud).  This  differs  in 
MveBt  plants,  but  in  each  species  it  follows  a  regular  law.  The 
hwwi  in  the  bud  ore  either  placed  simply  in  apposition,  as  in  the 
Mistleto,  or  they  are  folded  or  rolled  up  longitudinally  or  laterally, 
giving  rise  to  different  kinds  of  vernation,  as  delineated  in  fig.  205 
*—*,  where  the  dot  represents  the  axis,  and  the  folded  or  curved 
iiaei,  tlie  leave*  with  the  thickened  part  indicating  the  midrib  ;  fi^s 
a  and  g.  bcine  vertical  sfctinns ;  6 — ^/"anfl  h — ti,  hfirizcmtnl. 

185.  The  leaf  taken  individually,  is  either  folded  longitudinally 
fron  apex  to  base  (fig.  205  a),  as  in  the  Tulip-tree,  and  called  recli- 
Mb;  OT  lolled  up  in  a  circular  manner  from  apex  to  base,  as  in  Ferns 
(fi^  SOS  g),  and  called  circinate  (circino,  I  turn  round) ;  or  foldi'il 
kttndiy,  amdupUcate,  as  in  Oak  (Gg.  205  i);  or  it  has  several  folds 
like  •  &a,  plicate  or  plaited,  as  in  Vine  and  Sycamore  (figs.  204/,  205 
e),  and  io  leaves  with  radiating  venation,  where  the  ribs  mark  the 
fcldings ;  or  it  is  rolled  upon  itself,  convolute  or  supervolute,  as  in 
**—'"'*  and  Apricot  Cfig.  205  d) ;  or  its  edges  are  rolled  inwards, 
mmthat,  as  in  Violet  (fig,  205  e) ;  or  outwards,  revolute,  as  in  Rose- 
mary (fig.  205/).  The  different  divisions  of  a  cut  leaf  may  be  folded 
or  rolled  up  separately,  as  in  Ferns,  while  the  entire  leaf  may  have 
dllier  tbe  tame  or  a  different  kind  of  vernation. 


lift  m— Latf-tad  of  Acer  tHnda-plaUniu  corored  witii  Kilea.  r.  Tin  bnnch.  p,  PdItUiiu 
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186.  Other  kinds  of  vernation  receive  their  names  fsom  the  u- 
rangement  of  the  leaves  in  the  bud,  taken  as  a  whole.     Leaves  in  tht 

«  / 


bud  are  opposite,  alternate,  or  verticillate;  and  thus  different 
of  vernation  are  produced.  Sometimes  they  are  nearly  in  a  circle 
the  same  level,  remaining  flat,  or  only  slightly  convex  externally,  aad 
placed  so  as  to  touch  each  other  by  their  edges ;  thus  giving  rite  to 
valvate  vernation  (fig.  205  /i).  At  other  times  they  are  at  diffsROt 
levels,  and  are  applied  over  each  other,  so  os  to  be  imbricated,  n  in 
Lilac,  and  in  the  outer  scales  of  Sycamore  (figs.  203,  204) ;  and  occa- 
sionally the  margin  of  one  leaf  overlaps  that  of  another,  while  it,  ia 
its  turn,  is  overlapped  by  a  third,  so  as  to  be  twisted  or  spiral  (fi^ 
206  i).  When  the  leaves  are  more  completely  folded,  thejr  dAtt 
touch  at  their  extremities  (fig.  205  k),  or  are  folded  inwards  by  tbeir 
margin,  and  become  imluplimle  {fig.  205  {);  or  a  conduplicale  hal 
covers  another  similarly  folded,  while  it  covers  a  third,  and  thus  th« 
venation  is  equitanl  (riding),  as  in  Privet  (fig.  205  m) ;  or  condnpfi- 
oate  leaves  are  placed,  so  that  the  half  of  the  one  covers  the  half  of 
another,  and  thus  they  become  half-equitant  or  obvo/ute,  as  in  S^c 
(fig.  205  n).  The  scales  of  a  bud  sometimes  exhibit  one  idnd  of 
vernation,  and  the  leaves  another  (fig.  204).  The  same  modes  al 
arrangement  occur  in  the  flower-buds,  as  will  be  afterwards  sbowiw 

187.  Leaf-bads,  as  has  been  stated,  are  cither  terminal  or  latenL 
By  the  production  of  the  former  (fig.  202  b  t),  stems  increase  ia 
length,  while  the  latter  ( fig.  202  b  a,  b  a,  b  a)  give  nse  to  brandMlk 
and  add  to  the  diameter  of  the  stem.  The  terminal  leof-bud,  aftv 
producing  leaves,  sometimes  dies  at  the  end  of  one  aeaaon,  and  tb* 

nc.SOt.-Flinirt'ttodiowUMdUtotntkladigrTCnuUoD.  s-f^  1t«  IbMta  «r  MMM 
IfsTo:  a  uid  a  i.cing  Trttleil  Mcltoaa.  t  e  tf  <  sod  /,  talu  bortMiital  ■,  Birwtiml*  KO^ 
dnvUate  t;  rilcmie.  rf.  o.n».i,.t<.  «,  Invniola.  /,  RaroMfc  KOnteMa.  *— i^MaM* 
Inra  when  united  tri  Umt-baO.    Tim  fcrclaiu  in  ootiioBlaJ  or  nwann^Wl 

«bow  tbe  rciAtlvo  pf4ilt"i.  •    and  the  mode  in  wlUoh  neb  of  Uma  ti  tobtaL    ^  f^ 

•  •it,  (,  Tw1il«d  or  tpji'i  .  ,,  ■:  nr  lUTiinilKDt,  viib  tbemvtljM  r«4<n>Uc«U.  (  iBlifi 
etU.  «,  fdoiUnt.  a,  OtivulaiU  ui  liulf.<^nllut.  In  all  the  Or«na,  tbi  >blfl«B«i  portal  )■*' 
oitM  liu  niiarib  at  Ibe  Inf  mnd  Uit  dui  niarba  Ihc  pcaittoa  of  tb«  tilt. 
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whole  plant,  as  in  annuals,  perislies ;  or  part  of  the  axis  is  persistent, 
and  remains  for  two  or  more  years,  each  of  the  leaves  before  its  decay 
producing  a  leaf-bud  in  its  aal.  This  leaf-bud  continues  the  growth 
io  spring. 

188.  In  some  trees  of  warm  climates,  as  Cycas,  Papaw-tree,  Palms, 
and  Tree  ferns,  the  production  of  terminal  buds  'is  well  seen.  In  these 
plants,  the  elongation  of  the  stem  is  generally  regular  and  uniform,  ao 
that  the  age  of  the  plant  may  be  estimated  by  its  height.  Such  stems 
(oAen  endogenous)  may  thus  be  considered  as  formed  by  a  series  of 
terminal  buds,  placed  one  over  the  other.  From  this  mode  of  growth 
they  do  oo»  attain  a  great  diameter  (fig.  115,  1).  In  other  trees, 
espedaUy  Elxogens,  besides  the  terminal  bud  there  are  also  lateral 
ones.  ITiese,  by  their  development,  give  rise  to  branches  (rami),  from 
which  others  called  brancfiltU  or  ttciffs  {ramuli)  arise.  Such  buds 
being  always  produced  in  the  axils  of  leaves,  are  of  course  arranged 
io  the  same  manner  as  the  leaves  are.  By  the  continual  production 
of  lateral  leaf-bads,  the  stem  of  exogenous  plants  acquires  a  great 
diameter. 

189.  Although  provision  is  thus  made  for  the  regular  formation  of 
leaf- buds,  there  are  often  great  irregularities  in  consequence  of  many 
bdag  abortive,  or  remaining  in  a  dormant  state.  Such  buds  are 
called  latent,  and  are  capable  of  being  developed  in  cases  where  the 
terminal  bud,  or  any  of  the  branches,  have  been  injured  or  destroyed. 
In  aome  inctances,  as  in  Firs,  the  latent  buds  follow  a  regular  system 
of  alternation ;  and  in  plants  with  opposite  leaves,  it  frequently  hap- 
pens that  the  bud  in  the  axil  of  one  of  the  leaves  only  is  developed, 
•ad  the  different  buds  so  produced  are  situated  alternately  on  opposite 
■dea  of  the  stem. 

190.  When  the  terminal  leaf  is  injured  or  arrested  in  its  growth, 
the  elongation  of  the  main  a-tis  stops,  and  the  lateral  branches  often 
loqaire  increased  activity.  By  continually  cutting  off  the  terminal 
btids,  a  woody  plant  is  made  to  assume  a  bushy  appearance,  and  thus 
yoUard  trees  are  produced.  Pruning  has  the  eO'ect  of  checking  the 
Rowtfa  of  terminal  buds,  and  of  causing  lateral  ones  to  push  forth, 
ilie  pecaliar  bird-nest  appearance  often  presented  by  the  branches  of 
the  common  Birch,  depends  on  an  arrestment  in  the  terminal  buds,  a 
ihortening  of  the  intemodes,  and  a  consequent  clustering  or  fascicula- 
tiOD  of  the  twigs.  In  some  plants  there  is  a  natural  arrestment  of  the 
atiit  azia  after  a  certain  time,  giving  rise  to  pectiliar  shortened  stems. 
tim  the  crown  of  the  root  (^  70)  is  a  stem  of  this  nature,  forming 
bads  and  roots.     Such  is  also  the  case  in  the  stem  of  Cyclamen, 

.fHtadinaria  elephantipes,  and  in  the  tuber  of  the  potato.     The  pro- 
1  of  lateral  in  place  of  terminal  buds,  sometimes  gives  the  stem 
a  nmarkable  zigsag  aspect. 

191.  In  many  pbtnts  with  a  shortened  axis,  the  lateral  buds  produce 
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long  branches.  Thus  the  Jlagellum  {JiageUtan,  s  whip  or  twig), 
ntnner  of  the  Strawberry  and  Ranunculus,  is  an  elongated 
developing  bads  as  it  runs  along  the  ground ;  the  propagulum  Ijpn- 
pago,  a  shoot),  or  offset,  is  a  short  thick  branch  produced  lateral^  io 
fleshy  plants  from  a  shortened  axis,  and  developing  a  bud  at  its  ex- 
tremity, which  is  capable  of  living  when  detached,  as  in  Houseleek 
Fig.  206  represents  a  strawberry  plant  in  which  at  is  the  primary  aadi, 
ending  in  a  cluster  of  green  leaves,  r,  and  some  rudimentary  lesvw, 
f,  and  not  elongating ;  from  the  axil  of  one  of  the  leaves  proceeds  a 
branch  or  runner,  a",  with  a  rudimentary  leaf,  f,  about  the  middle, 
and  another  cluster  of  leaTes,/and  r,  tbrming  a  young  plant  with  roots ; 
from  this  a  third  axis  comes  oE,  a'",  and  ao  on.     In  many  instanoei 

the   runner  decays,  and  tht 
young  plant  assumes  an  inde* 
pendent  existence.  Gardenen 
imitate  this  in  the   propag^ 
tion  of  plants  by  the  prooen 
of  layering,  which  contifli  in 
bending  a  twig,   fixing  tba 
central   part   of  it   into  tfa* 
ground,  and,  after  the  pto- 
duction  of  adventitious  roolii 
cutting  off  its  oonoectioa  with^ 
the  parent. 
192.  When  the  stem  creeps  along  the  surfoce  of  the  ground, 
the  Rhizome  (fig.  90),  or  completely  under  ground,  as  in  the  Sol 
orr  creeping  stem  (fig.  91),  the  terminal  bud  continues  to  elon|_ 
year  afler  year,  thus  making  additions  to  the  axis  in  a  horisootd 
manner.     At  the  same  time  buds  are  annually  producod  on  one  ait 
which  send  shoots  upwards  and  roots  downwards.     Thus,  in  fig.  91 
(soboles  of  a  Rush),  r  is  the  extremity  of  the  ajos  or  terminal  bud,/* 
the  leaves  in  the  form  of  scales,  p  a  the  aerial  shoots  or  branches,  <  I 
being  the  level  of  the  ground.    Again,  in  fig.  90  (rhizome  of  Sokscn' 
seal),  a  is  the  terminal  bud  which  has  been  formed  snbaeqiMOt^  to ' 
h  tbe  bod  which  has  sent  up  leaves,  and  which  haa  decayeidi,  o  a '  ' 
th«  soars  left  by  tbe  similar  btids  of  previous  seasons. 

198.   Aattel  Bud  Maltirrmaraa  lamthmta — AoOOrdiOg  lO  ttie 

of  the  stems,  leaf-buds  are  either  aerial  or  t^AHt'vvamM ;  tbo 
ooourring  in  plants  which  have  the  st«ms  abonre  ground,  the 
in  those  in  which  tbe  stems  are  covered.     In  the  oaae  of 
and  other  plants  which  have  ■  perennial  item  below  ground, 
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BUBTEBBAITEAN  LEAF-BUDS,  hUUt,  AND  COBM. 

lonDeaD  buds  are  annually  produced,  wMob  appear  above  gronnd 
It  shoots  or  branches  covered  with  scales  at  first  (fig.  110  Q,  and 
nitimately  witli  true  leaves.  The  young  shoot  is  called  a  I'urio  (turio, 
•  yoong  branch).  These  branches  are  herbaceous  and  perish  an- 
Doally,  while  the  true  stem  remains  below  ground  ready  to  send  up 
fresh  shoots  next  season.  In  Bananas  and  Plantains,  the  apparent 
leml  stem  is  a  shoot  or  leaf-bud  sent  up  by  an  underground  stem,  and 
pnAim  after  ripening  fruit  In  some  plants,  several  branches  are  sent 
op  at  onoe  from  the  nnderground  stem,  in  consequence  of  a  rapid 
development  of  lateral  as  well  as  terminal  buds ;  and  in  such  cases  the 
lateral  ones  may  be  separated  as  distinct  plants  in  the  form  of  sucktra 
(raieaii).  The  potato  is  a  thickened  stem  or  branch  capable  of 
developing  leaf-buds,  which  in  their  turn  form  aerial  and  subterranean 
branches,  the  former  of  which  decay  annually,  while  the  latter  remain 
M  (a&ffs  to  propagate  the  plant.  Thus,  in  fig.  92,  s  «  is  the  surface  of 
the  soil,  p  a  is  the  aerial  portion  of  the  potato  covered  with  leaves,  t  is 
die  sabtOTanean  stem  or  tuber  covered  with  small  scales  or  projections, 
n  represented  at  t  b,  from  the  axil  of  which  leaf-buds  are  produced. 
TUs  provision  for  a  symmetrical  development  of  axillary  leaf-buds  at 
onoe  distinguishes  the  tuber  of  the  potato  from  fleshy  roots,  like  those 
tftbeDabBa. 
I  194.  Balk.— A  good  example  of  a  snbterranean  bud  oocnrs  in  the 
I     Ari^  H  men  in  the  Hyacinth,  Lily,  and  Onioa.    This  is  a  subterranean 


\ 


M-bnd  covered  with  scales,  arising  from  a  shortened  axis.    From  the 
(atre  of  the  bulb  a  shoot  or  herbaceous  stem  is  produced  which  dies 

lit  W.— TaBlorted  tnib  of  Animn  Porrnm,  or  Uie  Vetk.  r,  Roota  p,  A  clreoln  dlir,  or 
Interrealng  lictwoen  the  nwu  and  the  bnlbuoi  awelllng.  •  <,  Scalea,  or  lobicr- 
lecvea   /,  Upper  leara  which  bccoui«  i^retia. 


|\^  nL*V«f11^  lecuoo  ofthe  tanlcated  bulb  of  tho  Le«k.    Tho  Irtterv  Indicate  the  same 
IBb  m  la  fbe  lait  Urim-   ft.  Bod  altuated  in  the  axil  of  a  scale,  which,  by  Its  derclo[inieot.  forms 

1V»  M,-tntj  or  naked  btUb  of  Liilom  album,    r,  Boota    «  «  c  Scalei  or  modified  under- 
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down.  New  bulbs,  or  clovts  as  they  are  called,  are  produced  frooi| 
the  subterranean  axis.  At  the  base  of  the  scales  there  is  a  flat*' 
tened  disc,  varying  in  thickness,  which  is  formed  by  the  base  of  the 
buds,  and  which  has  sometimes  been  called  the  stem.  The  parts  of 
the  bulb  are  seen  in  fig.  207,  where  p  marks  the  disc  or  round  flat 
portion  formed  by  the  bases  of  the  lateral  buds  firom  which  the  fiud* 
culated  roots,  r,  proceed,  e  the  scales  or  modified  leaves,  and  /  the  true 
leaves.  In  the  vertical  section  (fig.  208),  b  is  the  new  bulb  formed  like 
a  bud  in  the  axil  of  a  scale.  The  new  bulb  sometimes  remains  attached 
to  the  parent  bulb,  and  sends  up  an  axis  and  leaves ;  at  other  times  it 
is  detached  in  the  course  of  growth,  and  forms  an  independent  plant. 
The  new  bulbs  feed  on  the  parent  one,  and  ultimately  cause  its 
absorption.  The  scales  are  sometimes  all  fleshy,  as  in  Uie  tcah/  or 
naitd  bulb  of  the  white  lily  (fig  209  e  e  «),  or  the  outer  ones  are  ibin 
and  membranous,  overlapping  the  internal  fleshy  ones,  and  forming  a 
tunicaled  bulb,  as  in  the  Onion,  Squill,  and  Leek  (fig.  207). 

19^1.  The  Carm  {lufftof,  a  stun)p)  has  already  been  noticed  under 
the  head  of  subterranean  stems  (^  70,  fig.  93).  It  may  be  considered 
as  a  bulb  in  which  the  central  portion  or  axis  b  much  enlarged,  while 
the  scales  ore  reduced  to  thin  membranes.  Some  have  colled  it  • 
lolid  bulb.  A  Conn  may  be  generally  distinguished  from  a  Bulb,  by 
a  transverse  section  of  the  latter  presenting  a  series  of  circles,  equal  in 
Dumber  to  the  fleshy  scales  orninged  around  its  central  axis.  It  it 
seen  in  the  Tulip,  Colchicum,  Crocus,  and  Gladiolus.  It  produce* 
either  terminal  buds,  as  in  Gladiolus  and  Crocus,  in  which  several 
annual  additions  to  the  conn  remain  attached  together,  and  the  newly 
produced  corms  come  gradually  nearer  and  nearer  to  the  snrfiice  of 
the  soil ;  or  lateral  buds,  as  in  Colchicum,  represented  at  fig.  93,  where 
f  indicates  the  roots,/  the  leaf,  a'  the  stem  or  axis  of  the  preceding 
year  %vithered,  a"  the  secondary  axis,  or  the  stem  developed  daiina 
the  year,  and  taking  the  place  of  the  old  one,  and  which,  in  its  torn, 
will  give  origin  to  a  new  axis,  a'",  on  the  opposite  side,  according  to 
the  law  of  alternation.  The  new  axes  or  corms  being  thus  produced 
alternately  at  either  side,  there  is  very  little  change  in  the  actual 
position  of  the  plant  from  year  to  year.  Bulbs  and  conns  contain  • 
store  of  starch  and  of  other  substances,  for  the  nourishment  of  the 
young  plants. 

19G.  Ansmaliea  and  Tnuiararaiallaaa  of  I.«iMiaili. — Loaf-buds  aiue 

from  the  medullary  system  of  the  plant,  and  in  some  instances  they 
arc  found  among  the  cellular  tissue,  without  being  in  the  axil  of  leaves. 
In  tliis  case  Uiey  are  extra-axillary,  and  have  been  called  advtntitioiu 
or  abnormal.  Such  buds  arc  produced  afler  the  stem  and  leave*  have 
been  formed,  and  in  particular  circumstances  they  are  developed  like 
normal  buds.  What  have  been  called  embryo-buds,  are  woody  nodule* 
seen  in  the  bark  of  the  Beech,  Elm,  and  other  trees.     They  ore  looked 
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upon  as  partially  developed  abnormal  buds,  in  which  the  woody  nialter 

ii  pressed  upon  by  the  surrounding  tissue,  and  thua  acquin-s  a  vt^ 

bud  and  finn  texture.    When  a  section  is  made, 

they  present  woody  circles  arranged  around  a 

eeotral  pith,  and  traversed  by  medullary  rays 

(fig.  210).     The  nodules  sometimes  form  knots 

OD  ibe  mrface  of  the  stem,  at  other  times  they 

imar  as  large  excrescences,  and  in  some  cases 

tngv  and  leaves  are  produced  by  them.     Some 

eDonder  embryo-buds  as  formed  by  layers  of 

woody  matter,  which  originate  in  the  sap  con-  iiu 

TCyed  downward  by  the  bark  and  cambium  cells,  and  are  deposited 

tound  a  nucleus  or  central  mass. 

197.  Leaf-buds  sometimes  become  extra-axillary  (fig.  211  6),  in 
coDtequenoe  of  the  non-a])pearance  or  abortion  of  one  or  more  leavr<i, 
or  00  account  of  the  adhesion  of  the  young  branch  to  the  parent  stem. 
In  place  of  one  leaf-bud,  there  are  occasionally  several  accessory  ones 

(mmlnned  in  the  a.\il,  giving  origin  to  numerous  branches  (fig  212  h). 
n  occurrence  is  traced  to  the  presence  of  latent  or  adventitious 
wuuo.  Fig.  211  represents  a  branch  r,  of  walnut,  p  tlje  cut  {>etiole, 
and  b  two  buds,  of  which  the  upper  is  most  developed,  while  fig.  212 
exhibits  a  branch  of  Lonicera  tartorica,  with  numerous  buds,  b,  in  the 
uol  of  the  leaves,  the  lowest  of  which  are  roost  advanced.  By  the 
imion  of  several  such  leaf-buds,  branches  are  produced  having  a 
thickened  or  flattened  appearance,  as  is  seen  in  the  Fir,  Ash,  and 
other  trees.  Ihvse  fascialed  (fascia,  a  band)  brunches,  in  some  cases, 
faowerer,  are  owing  to  the  abnormal  development  of  a  single  bud. 

ns-  till— Vertla]  KcUsn  nf  t  nodnlc  n,  or  enbryo-tiod  embeddnl  In  tbe  buk  of  Iho  Ctdu. 
"  ^  ■•  ft  |nt|ectloo  un  tbe  nrtWce.    The  woody  lAyers  form  zones  round  a  kind  of  plttu 

L  ttt.-rDftlai  of  a  bivDeb.  r,  of  tho  walnut,  bearing  the  petlult^  p,  or  a  U'of  wblch  bu 
In  tiM  axil  of  Uie  leal^  WTcnil  bnda,  6,  aro  produced,  tho  blgbeat  of  wblcb  are  moM 

gf  a  branch,  r,  of  t/mlcera  tartarlca,  bearing  two  opposite  learea,  one  ol 
Ibe  other,  /,  being  preHtred.  In  tbe  axil  of  tbe  leaTt*,  diuten  of  buds,  6, 
Of  vbldi  are  moM  dereloped. 
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of  the  leaves  of  Lilinm  bnlbifemm,  Dent 

bulbifera,  and  some  other  plants,  small  j 
conical  or  rounded  bodies  are  produe 
called  bulbils  or  billets  (fig.  213  b  b  6^1 
Tliey  resemble  bulbs  in  their  aspect,  and  \ 
consist  of  a  small  number  of  thickened 
Bcnles  enclosing  a  growing  point.  These 
scales  are  frequently  united  closely  together 
so  as  to  form  a  solid  mass.  Bulbils  are 
therefore  transformed  leaf-buds,  tvbicb  are 
easily  detached,  and  are  capable  of  pro- 
ducing young  plants  when  placed  in  &Toiir- 
"■"*  able  circumstances. 

199.  Occasionally  leaf-buds  are  produced  naturally  on  the  eden 
of  leaves,  as  in  Bryophyllum  calycinum  and  Malaxis  paludon  (o^ 
214),  and  on  the  surface  of  leaves,  as  in  Omithogalum  thyrsoideam 
(fig.  21.')).    These  are  capable  of  forming  independent  plants.    Similar 

buds  are  also  made  to  ap- 
pear on  the  leaves  of  Gis- 
nero,  Gloxinia,  and  Acbi- 
nienes, by  wounding  vaiioo* 
parts  of  them,  and  placing 
them  in  moist  soil ;  this  ii 
the  method  of\en  pursued 
by  gardeners  in  their  pro- 
pagation. The  cellular 
tissue  near  the  surface  oi 
plants,  seems  therefore  to 
have  the  power  of  develop- 
ing abnormal  leaf-buds  in  certain  circumstances.  Even  roots,  wheo 
long  exposed  to  the  air,  may  thus  assume  the  functions  of  atCBML 
Leaves  bearing  buds  on  their  margin,  are  called  prclifircwi  (profa^ 
oflspring,  andyero,  I  bear). 

200.  spiBca  ar  Thmna. — Branches  are  sometimes  arrested  in  tbeir 
development,  and,  in  place  of  forming  leaves,  become  transformed  into 
tpinea  and  tendrils.  Spines  or  thorns  are  undeveloped  branches,  endinir 
in  more  or  less  pointed  extremities,  as  in  the  Hawthorn.  Pbints  which 
liave  spines  in  a  wild  state,  as  the  Apple  and  Pear,  often  looe  than 
when  cultivated,  in  consequence  of  their  being  changed  into  brandxs  : 
in  some  coses,  as  in  Prunus  spinoso,  or  the  Sloe  (tig.  216),  a  braaeb 


.  rit-sm— Portion f>rtb*iteni  of  LnimnbalblteTuiiTltlithTtailtenualMras///.  I 
balbito  or  bnlblFta,  » t  ^  In  their  uIU. 

KIk.  <I4.— Eitramiif  or  ■  leaf.  I  i>f  Uilasu  pcduiloik,  the  lurgla  jT  wUcB  I*  < 
ulvsnmtoiu  btwl^  *  6:  lb<u  Iwcaiiilrit  moUUmnu. 

Fl<.  311.— Piartim  ot  ife*  M«4*  of  «  Wc,  /,  of  Onlltiotilam  thrnoMNn.  «a  tk« 
vhiob  at*  dntloria  itTiotttMH  or  ttinuniial  lma%  »  »  »  »,  RIM  of  whkik  art  atfa 


BPtSrS  OB  TB0B5S,  AlTD  TEKDBIXa 


107 


I  leaves  »t  its  lower  portions,  and  terminates  in  a  spine.  leaves 
l»ea  ciften  become  spiny  by  the  hardrninq  of  thoir  midrib  or  pri- 
mary veina,  and  the  diminution 
or  abaenoe  of  parenchyma,  as  in 
Astragalus  niassiliensis(fig.  2 1 7  r), 
wher«  tlie  midrib  becomes  spiny 
after  the  fall  of  some  of  the  leaf- 
lets ;  in  the  lloUy,  where  all  the 
Tons  are  so;  and  in  the  Barberry 
(fig.  218),  where  some  of  the 
leaves,  yy/I  are  produced  in  the 
fbnn  of  spiny  branches,  with 
•earoely  any  parenchyma.  In 
place  of  producing  a  lamina  or 
blade  at  its  extremity,  the  petiulc 
■netimes  terminates  in  a  spine. 
Stipules  are  occasionally  trass- 
fonoed  into  spines,  as  in  Robinia  pseudo-acacia  (Hg.  219,  a  a),  and 
lach  is  also  the  case  with  thu  swelling  or  polvinus  at  the  base  of  the 
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l«ir,  M  in  Eibes  Uva-crispa  (fig.  220,  c  c  c).    Branches  are  sometimes 

nt.  lit  — Druch  of  Pnmni  ipinoaa,  or  Sloe,  with  •Ilernato  luTca,  and  eodlog  In  •  (pine  ly 

^jL  tl7.— nr.iuU  iMfof  AJtncaliu  muiUloiuU,  ttie  mlilrib  of  which,  r,  enil>  In  •  spins,    t, 
™SllT  tftpiilc*    /,  Mbie  {min  at  \akActh. 

F-  lM.--anmch  of  BertMs-h  vulKB^i^  ur  Barberry,  tho  loares  of  wliid],  ///,  nn  tntalamtd 
•pineb  lotliiMUllof  each,  a  duster,  rrr,of  regnlarlyformed  leaTealsdereh^icd. 
^  of  the  plsuUa  UmS  of  RoUnhi  ii9i;iido.acschi,  the  lUpolei  of  which,  i  «,  ore  con- 


fWlBtUng 

'"t^ntt  aWog  Add  the  uU  of  Uio  leaver 


'<^  tola  aBhua  or  tiiorm    h  Breach,    r,  I'etliilo 

tW  — Branch  of  BIhM  IJn^rttpa.  In  which  Uic  puklnu  or  ■wcUlnc,  e  c  c,  at  the  haw  ol 
•rikt  Icwea,  /  ^/,  la  thangai)  Into  a  aplne,  which  b  either  aunplc,  or  doable,  or  tripla    i  »> 
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arrested  in  tbeir  progress  at  an  early  state  of  their  development,  i 
do  not  appear  beyond  the  surface  of  the  stem ;  at  other  times, 
having  grown  to  a  considerable  size,  they  undergo  decay.     In  botfi 
instances,  the   lower   part  of  the   branch    becomes   embedded   aad 
hardened  among  the  woody  layers  of  the  stem,  and  forms  a  foot 

201.  Trndrii*. — A  leaf-bud  is  sometimes  developed  as  a  slender  spiral 
or  twisted  branch,  called  a  tendril  or  cinhtu  {cirrus,  a  curl),  as  in  th«  Pas- 
sion-flower, in  which  the  lateral  buds  are  thus  altered  with  the  view  of 
enabling  the  plant  to  climb.  When  tendrils  occupy  the  place  olf  leaver 
and  appear  as  a  continuation  of  the  leaf-stalk,  they  are  called  petManf^ 
as  in  Lathynis  Aphaca,  in  which  the  stipules  perform  the  function  of 
true  leaves.  In  Flagellaria  indica,  Mcthonica  supcrba,  Anthericum 
cirrhatum,  and  Albuca  cirrhata,  the  midrib  of  the  leaf  ends  in  a  ten- 
dril; and  in  Vetches,  the  terminal  leaflet,  and  some  of  the  lateral  ones 
at  the  extremity  of  their  pinnate  leaves,  are  changed,  so  as  to  form  a 
branching  tendril.  In  the  Vine,  the  tendrils  are  looked  upon  as  the  _ 
terminations  of  separate  axes,  or  as  transformed  terminal  buds.  InH 
this  plant  there  are  no  young  buds  seen  in  the  angle  between  the  stem 
and  leaves,  nor  between  the  stem  and  tendrils;  and  the  latter  are  not 
axillary.     Fig.  221  represents  the  branch  of  a  Vine,  in  which  a*  is  the 

primary  or  first  formed  axis, 
ending  in  r',  a  tendril  or  al- 
tered terminal  bud,  and 
having  a  leaf,  f,  on  one  side. 
Between  this  leaf  and  the 
tendril  which  represent*  the 
axis,  a  leaf-bud  was  formed 
at  an  early  date  producing 
the  secondary  axis,  or  branch, 
a",  ending  in  a  tendril,  iT, 
with  a  lateral  leaf,  f,  from 
which  a  tertiary  asit  or 
branch,  d",  was  developed, 
ending  in  a  tendril  tT,  and 
soon. 

202.   Tendrib  twist  in  b 
spiral   manner,    and    cnabli 
the  plants  to  rise   into 
air  by  twining  round  otb< 
plants.     The  direction  of 
spiral  frequently  differs  txvxi 
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_  ^  Flnt  tiU,  trnnUwttd  tr* 

humnK*>l«t«nl|>MlUo<i,>nOI>«in>lcat/    Klmn tlw uaarMto 


nr  nt.-PnTHnn  of  «  hrjnch  of  th«  Vlw  <n««  »*iiriT«), 
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that  of  the  climbing  stem,  producing  the  tendril.  In  the  Vine,  the  lower 
jut  of  the  stem  is  strong,  and  needs  no  additional  support ;  the  tendrils 
therefore  occur  only  in  the  upper  part  where  the  branches  are  soft,  and 
Kqtiire  aid  to  enable  them  to  support  the  clusters  of  fruit.  In  Vanilla 
mmatica,  the  vanille  plant,  tendrils  are  produced  opposite  the  leaves, 
until  the  plant  gains  the  top  of  the  trees  by  which  it  is  supported  ; 
the  upper  tendrils  being  then  developed  as  leaves.  The  midrib  is 
tametimes  prolonged  in  a  cup-like  form :  this  is  occasionally  seen  in 
the  common  cabbage,  and  seems  to  depend  on  the  vascular  bundles 
of  the  midrib  spreading  out  at  their  extremity  in  a  radiating  manner, 
ud  becoming  covered  with  parenchyma  in  such  a  way  as  to  form  a 
cavity  in  the  centre. 


^^w 
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203.  Leaves  expose  the  fluids  of  the  plant  to  the  influence  of  air 
and  lights  and  their  spiral  arrangement  enables  them  to  do  so  eSectu- 
dly.  They  are  concerned  in  the  elaboration  of  the  various  vegetable 
secretions,  in  the  formation  of  wood,  and  in  the  absorption  of  fluid 
•od  gaseons  matters.  A  plant,  by  being  constantly  deprived  of  its 
leaves,  will  ultimately  be  destroyed.  On  this  principle,  weeds,  with 
creeping  stems  and  vigorous  routs,  which  are  with  difliculiy  eradicated, 
maj  be  killed.  In  the  cells  of  the  leaves  cliauges  take  place  under 
the  agency  of  hght,  by  which  oxygen  is  given  off  and  carbon  fixed. 
These  will  be  considered  under  the  head  of  vegetable  respiration.  The 
abeorptiun  of  carbonic  acid  and  of  fluids  is  carried  on  by  the  leaves, 
chiefly  through  their  stomata,  according  to  Bonnet,  who  found  that 
absorption  was  rapidly  effected  by  the  mider  surface  of  ordinary 
loiTei  in  which  the  cuticle  is  thinnest,  cellular  tissue  least  condensed, 
and  itomata  most  abundant;  tlie  upper  surface  of  the  leaf  usually 
presenting  a  polished  and  dense  epidermb,  and  having  few  stomata, 
taking  little  part  in  such  a  process.  Hoffman  *  has  carried  these 
researches  farther,  and  ascertained  that  leaves  absorb  fluids  in  large 
quantities;  that  during  a  fall  of  rain  the  vegetable  fluids  undergo 
from  such  a  cause  a  process  of  dilution,  leading  to  an  immediate  and 
more  rapid  descent  of  sap,  which  under  such  circumstances  is  capable 
of  general  difibsion  throughout  the  several  vegetable  tissues.  Some 
physiologists  have  ejq)re8sed  doubts  as  to  absorption  being  carried  on 
bjr  the  leaves  in  ordinaiy  circumstances.  Leaves,  it  has  been  shown, 
absorb  gasecus  matters.  Saussure  slates  that  oxygen  is  absorbed  by 
the  leaves  during  night,  the  quantity  varying  according  to  the  nature 
of  the  plant.  Boussingault  f  has  found  that  the  leaves  of  the  Vine 
absorb   carbonic  acid  Ikim  the  air.     Other  experiments  prove  that 

•  Bol&ux  an  Clrcnlatlon  of  Sup,  Scientific  If  emoin.  Nit  Hlit  1.  ML 
t  BottitUigiiilt,  Kooaomle  Koisle,  t  M. 
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,  and  nitrogcm  are  anSarlj  acted  on.  Lbbtcs  also  gire 
and  flaids  by  a  proocsB  of  taAalirinn  or  tn&soiration.  Car- 
bonic  acid,  to  a  modente  extent,  k  rthalfid  dwiog  darknes,  and  a 
laige  qoantity  of  floid  h  givea  off  bj  traiMpiratioa.  The  number  and 
aiae  of  tlieatomata  regulate  the  loiiapintiaB  of  floida,  and  it  ia  modi- 
fied br  the  nature  of  the  qadennia.  Hw  ahaothing  power  of  leave* 
deptiwing  on  similar  eaaies,  ia  capabla  of  being  increased  by  any 
pnoeai  which  remoTes  tifAa  natwal  or  impond  ohatmctions  to  the 
Am  action  of  their  sarhee.  It  is  thns  that  rain,  while  supplying 
the  material  for  absorption,  at  the  nme  time  renders  the  leaf  more 
capable  of  each  action.  In  pUnta  with  a  thi^  and  hard  epidermal 
coTeiing,  exhalation  is  leas  Tigoroos  than  in  thoae  where  it  is  thin  and 
soft.  Some  moeolent  plants  of  warm  rli mates  have  a  rery  thick 
covering.  The  pecaliar  character  of  the  Icnres  or  phyllodia  of 
Australian  plants,  is  probably  connected  with  the  dry  nature  of  the 
i*'"**'*  While  heat  actic  in  promoting  erapotation,  the  process  of 
tnnapintioa  is  more  under  the  inBueoee  of  ^gfat.  It  aarista  die  pro- 
eaiB  of  cndosmose,  by  rendering  the  fluid  ia  tiw  odb  thicker,  cud 
tibas  promotes  the  drcolatian  of  sap^ 

204.  Hie  quantity  of  fluid  erhaled  varies  in  amoimt  in  dtSercat 
plaata.  A  Sunflower  three  feet  higji,  gave  off  twesty  ounces  of 
tmteiy  floid  daily.  Hales  found  that  a  Odbfaage,  with  a  sorfiMa  of 
t,7Sflai|nare  inches,  transfured  at  an  M«n^  nineteen  ooaoea;  a 
Vine,  of  1,820  aqoare  indica,  fiom  five  to  ax  onacea.  E^jerinmli 
oa  exhalatioa  mav  be  made  by  taking  afresh  leaf  widia  lotiig  peliole^ 
patting  it  throi^  a  bole  in  a  card  whicli  it  cxaedy  fits,  and  applying 
ike  card  firmly  and  cksely  to  a  glass  liiiiiMi  i .  aMot  two-thirds  fiiU 
of  «aMi^  so  that  the  petiole  is  inwrted  iaio  the  waiter,  than  iavntiag 
aa  eaofito  tumbler  over  die  leai^  and  wrpoaJng  the  mhtit  to  tha  aoa, 
the  fluid  exhaled  will  be  seen  on  the  inada  of  the  upper  tasablcr. 
The  expenrnent  may  be  varied  by  pattiag  tiie  apparstus  ia  darkaasa^ 
wImb  no  exhalation  takespbce,  er  m  difiae  dajffig^  when  it  ia  less 
than  in  the  ann's  rays;  Tliis  process  of  whalatiiwi  impaita  aMisBD* 
to  the  ataao^ihere,  and  henoa  llie  difliuuace  betweaa  tba  sir  of  a 
wooded  eonntry  aad  that  cf  a  ouimtiy  deprived  of  fonata.  Tbe  ecBs 
in  tbe  lower  Me  of  a  leaf  when  ■1"irn'p  exist,  ara  chiefly  tiuiwieiued 
ia  tbe  aisiiiiiii  of  the  sap,  whSat  ctbcr  aMsniilstivn  proeetiea  go  on  in 

SOi.  Leavoe^aAa  peribrauag  their  faauiuiie  far  a 
wither  aad  die.    Ia  doing  ao^  tbcy  fecqaently  nhanga 
bcaoa  aiise  the  baaatifal  aad  variad'  tints  of  iba 
1U*  obaaga  of  eoloor  is  cbieflr  ncsaaiMitd  by  tbe  diofaiabcd 
tioa  ia  dw  kavca,  aad  tbe  hl^er  degree  of  mridiflion  to  wbieh  Aat 
beea  sabiBined.    Leaves  which  are  articnhtad  wilb 
as  in  the  Walnut  and  Hone-cbeMnat,  611  waA  kava  a 
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wlak  ibom  which  ore  continuous  vith  it  remain  attached  for  some 
lime  after  they  have  lost  their  vitality,  as  in  the  Beech.  Most  of  the 
faecB  of  this  country  have  deciduous  leaves,  their  duration  not  extend- 
ing orer  more  than  a  few  months ;  while  in  trees  of  warm  climates, 
the  leaTea  often  remun  for  two  or  more  years.  In  tropical  coimtries, 
howerer,  many  trees,  lose  their  leaves  in  the  dry  season.  Thb  is  seen 
in  the  finests  of  Brazil,  called  Ciitiagas.  The  period  of  defoliation 
Tuies  in  different  countries  according  to  the  nature  of  their  climate. 
l^tees  which  are  called  evergreen,  as  Pines  and  Evergreen  oak,  are 
always  deprived  of  a  certain  number  of  leaves  at  intervals,  sufficient 
being  left,  however,  to  preserve  their  green  appearance.  Various 
eanaea  have  been  assigned  for  the  fall  of  the  leaf.  In  cold  climates, 
the  deficiency  of  light  and  heat  in  winter  causes  a  cessation  in  the 
fimctions  of  the  cells  of  the  leaf;  its  fluid  disappears  by  evaporation ; 
ila  oellB  and  vessels  become  contracted  and  diminished  in  their  calibre; 
raioiM  inorganic  matters  accumulate  in  the  texture;  the  whole  leaf 
beoomea  diy ;  its  parts  lose  their  adherence ;  and  it  either  falls  by  its 
own  wdght  or  is  detached  by  the  wind.  In  warm  climates,  the  dry 
1  gives  ziae  to  similar  phenomena. 


SECnOir  IL— GENERAL  VIEW  OF  THE  FUNCTI0K8  OF  THE 
NtTTBlTIVE  OBGAMS. 

206.  In  order  that  plants  may  be  nouri^ed,  food  is  required.  This 
food,  in  a  crude  state,  enters  the  roots  by  a  process  of  cibaorption  or 
miMtkn;  it  is  then  transmitted  from  one  part  of  the  plant  to  another, 
by  means  of  the  circulaium  or  progressive  movement  of  the  sap ;  it 
teaches  the  leaves,  and  is  there  submitted  to  the  action  of  Ught  and 
sir,  which  constitutes  the  function  of  respiration;  and  thus  the  fluids  are 
finally  fitted  for  the  process  of  assimUation,  and  form  various  vegetable 
pndicti  and  secretions. 


L— Food  or  Puuns  aics  Socbces  whskce  tret  DEsmi  TBznt  NonaisHKEsr. 

CBEIQCAI.  COUFOBrnOH  OP  FLAKTS. 

207.  The  nutriment  of  plants  can  only  be  ascertained  when  their 
diemical  composition  has  been  determined.  The  physiologist  and 
demist  must  unite  in  this  inquiry,  in  order  to  arrive  at  satisfactory 
eondaaians.  Much  has  been  done  of  late  by  Liebig,  Miilder,  Dumas, 
Bonannganlt,  and  other  chemists,  to  aid  the  botanist  in  his  investiga- 
(■OD^  and  to  place  physiological  science  on  a  sound  and  firm  basis. 


I  ■«  g^TCD  ■  KMWO 
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209.  The  otuljsb  of  100  parts  of  Fruits  gives  the  following  nraltB: — 


Watar.  Orfmnlc 

80-22    9-37 

Ciwn  Gagr,  wMii  (hilt, H3T7    I5'8S 

t'bitiy,               da          «248    1T09 

r—t,                  do.          eati    16-04 

KpfiU.               do.          8401     1(-7S 

nO-26    936 


The  fallowing  table-,  by  Johnitoo,  represents  the  oonttitution  in 
It*  of  plants  ood  sceda,  taken  in  the  stnte  in  which  the/  era 
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gma  to  cattle,  or  laid  up  for  preservation,  and  dried  at  230*  Fahren- 
heit; the  organic  matter  being  indicated  by  the  carbon,  oxygen, 
hydrogen,  and  nitrogen ;  the  inorganic  by  the  ash : — 


Wheat 

0*ti. 

Feaa. 

n«>-. 

Tornlps, 

FotitM*. 

Cnten ^...465  ... 

...  607  ... 

...  465  ... 

...  458  .. 

....  429  ... 

...  441 

HTdrogcD.... 

....    67  ... 

...    84  ... 

...    61  ... 

...    80  .. 

....    66  ... 

...    68 

0»}-g«n~ 

....  480  ... 

..  867  ... 

...  401  ... 

...  887  .. 

....  422  ... 

...  489 

KitrogeD 

....    35  ... 

...    22  ... 

...    48  ... 

...    16    . 

....    17  ... 

...    12 

Alb 

....    23  ... 

..    40  ... 

...    81  ... 

...    90  .. 

....    76  ... 

...    60 

By  the  process  of  drying,  the  1000  parts  of  these  substances  lost  water 
in  the  following  proportions : — 

Wheat,  166    feu,    86     Tnmipe,   926 

Om,     161     Ha^,  168     Potatoes,  722 

211.  As  plants  have  no  power  of  locomotion,  it  follows  that  their 
food  moist  be  oniversally  disuibuted.  The  atmosphere  and  the  soil 
aeoordiugly  contain  all  the  materials  requisite  for  their  nutrition. 
Tlieae  materials  must  be  supplied  either  in  a  gaseous  or  a  fluid  form, 
sad  hence  the  necessity  for  the  various  changes  which  ore  constantly 
going  on  in  the  soil,  and  which  are  aided  by  the  efioi-ts  of  man. 
Plants  are  capable  of  deriving  all  their  nourishment  from  the  mineral 
kingdom.  The  first  created  plants  in  all  probability  did  so,  but  in  the 
present  day  the  decaying  remains  of  other  plants  and  of  animals  are 
alio  ooooerned  in  the  support  of  vegetation. 

Organic  Constituents  and  their  Sourca. 

212.  Corfcsa  (C)  is  the  most  abundant  element  in  plants.     It  forms 
from  40  to  50  per  cent,  of  all  the  plants  usually  cultivated  for  food. 
When  plants  are  charred  the  carbon  is  lefl,  and  as  it  enters  into  all 
the  tiasues,  although  the  weight  of  the  plants  is  diminished  by  the 
prooeaa,  their  form  still  remains.     When  converted  into  coal  (a  form 
of  carbon),  plants  are  frequently  so  much  altered  by  pressure  as  to 
low  their  stmcture,  but  occasionally  it  can  be  detected  under  the 
nocroacope.     Carbon  is  insoluble,  and  therefore  cannot  be  absorbed  in 
iia  uncombined  state.     When  united  to  oxygen,  however,  in  the  form 
of  carbonic  acid,  it  is  readily  taken  up  cither  in  its  gaseous  state  by 
the  leaves,  or  in  combination  with  water  by  the  roots.     The  soil  con- 
Uioa  carbon  {humus),  and  in  some  soils,  as  those  of  a  peaty  nature,  it 
eziMa  in  very  large  quantity.    The  carbon  in  the  soil  is  converted  into 
earbonic  acid  in  order  to  be  made  available  for  the  purpose  of  plant- 
growth.     Carbon  has  the  power  of  absorbing  gases,  and  b  this  way, 
bj  enabling  certain  combinations  to  go  on,  it  assists  in  the  nourishment 
of  plants.    In  the  atmosphere,  carbonic  acid  is  always  present,  nverag- 
iag  about  f^j  part,  arising  from  the  respiration  of  man  and  animals, 
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combustion,  and  other  processes.  A  certain  atmospheric  eqailibrinm 
ii  thns  maintained,  consequent  on  the  diSerence  in  vegetable  and 
animal  respiration,  the  former  giving  out  oxygen,  which  the  latter 
consumes. 

213.  oxjgtm  (0)  is  another  element  of  plants.  Air  contains  abont 
21  per  cent  of  it.  Every  9  lbs.  of  water  contain  8  of  oxjgeo,  and  it 
is  combined  with  various  elements,  so  as  to  form  a  great  part  of  the 
solid  rocks  of  the  globe,  as  well  as  of  the  bodies  of  animal*  and  roan. 

214.  It  is  chiefly  in  its  state  of  combination  with  Brdragra  (U),  so 
as  to  form  water  (UO),  that  oxygen  is  taken  up  by  plants.  Hydrogen 
is  not  found  in  a  free  state  in  nature,  and  with  the  exception  of  oool, 
it  does  not  enter  into  the  connposition  of  the  mineral  masses  of  the 
globe.  It  forms  ^  of  the  weight  of  water,  and  it  is  present  in  the 
atmosphere  in  combination  with  nitrogen.  Hydrogen  is  also  fiunisbed 
by  sulphuretted  hydrogen,  and  some  compounds  of  carbon.  Carbonic 
acid  and  water  existing  to  a  large  extent  in  the  atmosphere,  vegetables 
can  thence  also  derive  carbon,  oxygen,  and  hydrogen,  which  enter  to 
extensively  into  their  constitution. 

215.  Nitrogea  (N)  is  another  element  found  in  plants.  It  forms  79 
per  cent,  of  the  atmosphere,  and  abounds  in  animal  tissues.  It  is 
therefore  requisite  for  the  purposes  of  animal  life  that  nitrogen  be 
lurijisbed  in  food.  Those  vegetables  containing  the  greatest  quan- 
tity of  nitrogenous  matter  are  the  most  nutritive.  Animal  matiier*, 
during  their  decay,  give  off  nitrogen,  combined  with  hydrogen,  in  ibe 
form  of  ammonia  (NH'),  which  is  absorbed  in  large  quantities  bj 
carbon,  is  very  soluble  in  water,  and  seems  to  be  the  chief  source 
whence  plants  derive  nitrogen.  In  tropical  countries  where  thunder- 
storms lire  fVequent,  the  nitrogen  and  oxygen  of  the  air  are  sometimes 
made  to  combine,  so  as  to  produce  nitric  acid,  (NO*)  which,  either  in 
this  state,  or  in  combination  with  alkaline  matters,  furnishes  a  supply 
of  nitrogen.  Daubcny  thinks  that  the  ammonia  and  carbonic  acid  ia 
the  atmosphere  nre  derived  in  part  from  volcanic  actions  going  on  in 
the  interior  of  the  globe.  The  continued  fertility  of  the  Terra  del 
Lavoro,  and  other  parts  of  Italy,  is  attributed  by  him  to  the  disengage- 
ment of  ammoniacal  salts  and  carbonic  acid  by  volcanic  prooeeses 
going  on  underneath ;  and  to  the  same  source  he  traces  the  abundaaee 
of  gluten  in  the  crops,  as  evidenced  by  the  excellence  of  Italiaa 
maoaroni. 

216.  Mulder  maintains  that  the  ammonia  is  not  carried  dowo  Aval 
the  atmosphere,  but  is  produced  in  the  soil  by  the  combuntiea 
belli e«n  the  nitrogen  of  the  air,  and  the  hydrogen  of  deeompedaf 
mstteriL  The  same  thing  takes  place,  as  in  natural  aeltpetre  uneiiie 
of  Ceylon,  with  this  exception,  that,  by  the  subsequent  action  of  oxygen, 
ulmic,  humic,  gcio,  npocrenic,  and  orenic  acids,  are  formed  in  place  of 
niuic  acid.    These  acids  consist  of  carbon,  o.xygen,  and  bydrogtn,  ia 
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different  proportions,  and  they  form  solnble  salts  with  ammonia.  By 
ill  porous  sabstances  like  the  soil,  ammonia  is  produced,  provided  they 
■re  moist,  and  filled  with  atmospheric  air,  and  are  exposed  to  a  certain 
lefflperature.  It  is  thus,  he  states,  that  moist  charcoal  and  humus 
become  impregnated  with  ammonia. 

217.  These  four  elementary  bodies  then  are  supplied  to  plants,  chiefly 
in  the  form  of  carbonic  acid  (CO'),  water  (HO),  and  ammonia  (NH'). 
In  these  states  of  combination  they  exist  in  the  atmosphere,  and  hence 
tome  plants  can  hve  suspended  in  the  air,  without  any  attachment  to 
the  soU.  When  a  volcanic  or  a  coral  island  appears  above  the  waters 
of  the  ocean,  the  lichens  which  are  developed  on  it  are  nourished 
in  k  great  measure  by  the  atmosphere,  although  they  subsequently 
deiiTe  inorganic  matter  from  the  rocks,  to  which  they  are  attached. 
Air  plants,  as  Bromelias,  Tillandsias,  and  Orchidaceae,  and  many  species 
of  fIcQS,  can  grow  for  a  long  time  in  the  air.  In  the  Botanic  Garden 
at  Edinburgh,  a  specimen  of  Ficus  australis  has  lived  in  this  condition 
for  upwards  of  twenty  years,  receiving  no  supply  of  nourishment 
except  that  afforded  by  the  atmosphere  and  common  rain  water,  con- 
taouDg,  of  course,  a  certain  quantity  of  inorganic  matter.  The  follow- 
ing analysis  was  made  of  the  leaves  of  this  plant,  in  1847,  by  my 
pupil,  Mr.  John  Macadam : — 

OrKulc  Inoraanlo 

In  liw  put!.  In  Ida  p«rtk 

IVtioleof  former  )«tr^s  growth,  including  midrib 8'2'98  ...  17-02 

Tfajcelwvetof&nnaryear'agnnrtlL 86-24  ...  18-76 

FhU*  of  pnMmtjnu'i  growth,  with  midrib. 92-65  ...  7-35 

Sens  Ittva  of  pment  ynr'a  growth 92-28  ...  7-72 

All  wens  dried  >t  212°  Fahienboit. 

In  the  Experimental  Garden  of  Edinburgh,  Mr.  James  M'Nab  has 

eoltiTated  various  plants,  as  Strclitzia  augusta,  currants,  gooseberries, 

Ac,  without  any  addition  of  soil,  and  simply  suspended  in  the  air, 

with  •  supply  of  water  kept  op  by  the  capillary  action  of  a  worsted 

Iknad.    Some  of  the  plants  have  flowered  and  ripened  fruit.     These 

npenmeats  thow  that  the  atmosphere  and  rain  water  contain  all  the 

bgredieata  requisite  for  the  life  of  some  plants,     Boussingault,  from 

ofaMTfttiona  made  on  the  cidtivation  of  Trefoil,  was  led  to  the  cun- 

that  under  the  influence  of  air  and  water,  in  a  soil  absolutely 

I  of  organic  matter,  some  plants  acquire  all  the  organic  elements 

nqoiiile  for  growth.     Messrs.  Wiegman  and  Polstorf  took  fine  quartz 

■nd,  burnt  h  to  destroy  any  organic  matter,  digested  it  for  sixteen 

hoan  in  strong  nitro-muriatic  acid,  and  then  washed  it  with  distUled 

mter.     Various  kinds  of  seeds,  as  barley,  oats,  vetch,  clover,  and 

tobtooo,  were  then  sown  in  it,  and  watered  with  distilled  water,  and 

tQ  grew  more  or  less. 

218.  The  elementary  bodies  already  mentioned,  in  various  states  of 

,  constitute  the  g;reat  bulk  of  plants.    They  occur  in  the 
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form  of  binary  compounds,  as  water  and  oily  matters ;  ternary,  i 
starch,  gam,  sugar,  and  cellulose;  quaternary,  as  gluten,  albumen,' 
caaeine,  and  fibrine.     The  latter  compounds  seem  to  require  for  their 
composition,  not  merely  the  elements  already  noticed,  in  the  form  of  a 
basis,  called  Proteine  (C"  H"  N'  O"  according  to  Miilder,  or  C* 
H*  N"  0'*  according  to  Liebig),  but  certain  proportions  of  sulphur^ 
and  phosphorus  in  addition ;  thus,  albumen  ^  10  Pr.  +  1  P  -f  2  S  jifl 
fibrine  =  10  Pr.  +  1   P   +  1  S;  caseine  =  10  Pr.   +   1   8.     The" 
tissues  into  tlie  composition  of  which  these  proteine  compounds  enter, 
are  tinged  of  a  deep  orange-yellow,  by  strong  nitric  acid.      These 
compounds  are  highly  important  in  an  agricultural  point  of  view,  and 
the  consideration  of  them  will  be  resumed  when  treating  of  the  appli* 
cation  of  manures. 

Inorganic  Coiulituenls,  and  their  Sources. 

219.  The  consideration  of  the  inorganic  constituents  of  plants  is  no 
less  important  than  the  study  of  their  organic  elements.  The  organic 
substances  formed  by  plants  are  decomposed  by  a  moderately  high 
temperature;  Uiey  easily  undergo  putrefaction,  especially  when  ex- 
posed to  a  moist  and  warm  atmosphere,  and  they  have  not  been  fonsed 
by  human  art.  Their  inorganic  constituents,  on  the  other  hand,  are 
not  so  easily  decomposed ;  they  do  not  undergo  putrefaction,  and  thcj 
have  been  formed  artificially  by  the  chemist. 

220.  The  combustible  or  organic  port  of  plants,  even  in  a  dried 
state,  forms  from  88  to  99  per  cent  of  their  whole  weight.  Consp- 
quently,  the  a.sh  or  inorganic  matter  frequently  constitutes  a  very  smaU 
proportion  of  the  vegetable  tissue.  It  is  not,  however,  on  this  acooont 
to  be  neglected,  for  it  is  found  to  be  of  great  importance  in  the 
economy  of  vegetation,  not  merely  on  account  of  its  entering  directly 
into  the  constitution  of  various  organs,  but  also  from  assisting  is  the 
production  of  certain  organic  compounds.  Some  of  the  lower  tribes 
of  cellular  plants  can  exist  apparently  without  any  inorganic  matter. 
Thus  Mulder  could  not  detect  a  particle  of  ash  in  Mycodermk  rini, 
nor  in  moulds  produced  in  large  quantity  by  milk  sugar.  Deficiency 
of  inorganic  matters,  however,  in  general  injures  the  vigour  of  plants, 
and  it  will  he  found  that,  in  an  agricultural  point  of  view,  they  reouire 
particular  attention — a  distinct  relation  subsuting  between  the  kiad 
and  quality  of  the  crop,  and  the  nature  and  chemical  composition  of 
the  soil  in  which  it  grows.  It  has  been  shown  by  careful  and  rrnwti  il 
experiments,  that,  when  a  plant  is  healthy  and  rairly  ripens  its  tecds, 
the  quantity  and  quality  of  the  ash  ii  nearly  the  tame  in  whattrer 
■oil  it  is  grown ;  and  that,  when  two  different  specie*  are  grown  iatka 
tune  soil,  the  quantity  and  quality  of  the  ash  variea— tne  diftttan 
being  greater  the  more  remote  the  natural  affinities  of  the  phmts  are. 
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921.  The  moTganio  elements  of  plants  and  their  combinations,  are 
thus  giren  bj  Johnston : — 


CUoriMCCL) 

oomUned  with  metals  fonnin^ 

IodiDa(L) 

■■■ 

••• 

metals 

BnniDB  (Br.) 

■■• 

•• 

maula 

f... 

... 

metab 

8a]iiliiir(&) 

••• 

••• 

••• 

oxygen      ..• 

Fho^banis  (P.) 

... 

... 

oxygen      .. 

PMMiam(K.) 

t 

... 

oxygaa 
cfaMrine 

••. 

oxygen     ... 

SofiniB  (Na.) 

J  ••• 

•*. 

chlorine     ... 

Caldmn  (Ca.) 

••• 

oxygen      ... 
cblorine     ... 

HagDcdmii  (Kg.) 

••• 

••• 

oxygen       ... 

Ahanizmm  (AL) 

•■• 

... 

o:^gen 

8Qiem(SL) 

••• 

*.• 

oxygen      ... 

lnQ(F«.) 

Kanaoeae  (Ud.) 

•.. 

oxygen      ... 
anlphoT 

Ccwer(Cn.)       , 

chlorides. 

iodides. 

bromides. 

snlphiuets. 

f  sn]phm«tted  hydrogen,  or 
(bydro-sulpharic  add. 

sulphuric  acid. 

phosphoric  add. 

potassa. 

cUoride  of  potassiom. 

soda. 

(chloride  of  sodium, 
(common  salt.) 

Ume. 

chloride  of  caldnm. 

magnesia, 

alumina. 

sUica. 
foxides 
J  and 
(sulphurets. 


To  these  we  may  add  Fluorine,  whose  presence  in  plants  has  been 
recently  noticed  by  some  writers.  The  extraordinary  attraction  of 
this  element  for  Silica  renders  it  a  matter  of  impossibility  to  procure 
it  in  •  separate  state  for  examination.  It  is  found  in  those  vegetable 
stmetares  in  which  Silica  abounds,  as  in  the  stems  of  the  Gramines, 
and  Eqnisetacea. 

222.  The  quantity  of  inorganic  matter  or  ash  left  by  plants,  varies 
in  different  species,  and  in  different  parts  of  the  same  plant.  The 
dried  leaves  nsoally  contain  a  large  quantity.  Saussvire  found 
that — 

Dried  baik  of  Oak  gave 60  of  ash  in  1000 

Dried  leaves 68      

Drisd  albiirnBm 4      ...         ... 

Dried  dntamao 2      

Ihe  dried  leaves  of  Elm  contain  more  than  11  per  cent  of  inorganic 
■tatter,  while  the  wood  contains  less  than  2  per  cent ;  the  leaves  of 
the  Willow,  8  per  cent,  wood,  0*45 ;  leaves  of  Beech,  6*69,  wood, 
0-86;  leaves  of  Pitch-pine,  8-5,  wood,  0*25.  Thus,  the  decaying 
leaves  of  trees  restore  a  large  quantity  of  inorganic  matter  to 
theaoO. 

8SS.  The  following  tables  show  the  relative  proportion  of  inorganic 
eamponnds  present  in  the  ash  of  plants:— 


^^^^^V            ^^^V  **      ^^^^^^^^^^^^^^^^^^M 

^^^      118                 iKOEOAjnc  co58TrrrE5 

^^^^                Aconrding  to  Sprmgel,  1000  Ibft  «( irinal 
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^^^1                         P«ta*h 
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leave  11  77  Iba.,  and 
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~  2-26         
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i 
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SbBW. 

0-20 
0-29 
2-40 
0-82 
0-90 
28-70 
087 
1-70 
0-SO 

85-18  Ihk 
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0-^^H 
OOS        ■ 
46-88        I 
0-79         ■ 
01»         ■ 
0-OS         ■ 
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..  0-50         
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..  1-82        
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^^^^^^^B 
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^^^^^^^^^           '^xide  of  Matiganen 
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^^^^^^^H 

..19-78         

..  0-35         

^^^^^^H                  Pk.'..pk».l.  ..».4 

..  0-70         

^^^^^^         Chlorina 

^K^         In  1000  Iba.  of  the  fidd  Bean,  field  Pea,  and  R 
^^^K           air,  the  tbllowing  is  the  amuant  of  ash,  and  it 

^^^1                                                           Field  Ben. 
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re-gn»  >U7>  •««  Ixtae  diM  fa_^ 
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Seed.         Stnw.              Unt,  ■ 

...  810  ...    2-J6  881 

...  7-39  ...    —    a-»i 

...  0-58  ...  27-80  7-»4 

...  1-36  ...     8-42 0-80 

...  0-20  ...    0-80  O-n 

...  0-10  ...     0-20  — 

...    —   ...    0-07  — 

...  4-10  ...   •■»« tr-n 

...  0-53  ...    8-87  S-U 

...  1-00  ...     2-40  0-t* 

...  0-88  ...     004  O-O* 
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owing  analytb  of  the  iaoMM 
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^^H               Soda „ 81S  ...     0-M  .. 

^^H             UagnaiU 1-S8  ...    S-0«  .. 

^^H             Ahuaiiui 0-84  ...    010  ... 

^^^H              Oxide  of  Itangioeae —  ...     0-08  ... 

^^H              Salphurio  arid 0>8»  ...    0-S4  ... 

^^^m                                   IW1 
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^^H          224.  Dr.  R.  D.  Thomson  giTM  the  fol 
^            matter  in  the  stem  and  seeds  of  Loltum 
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Snl^pbiiriBadd... 

CkkoM. 

Cariwoie  add..... 


lime.. 
Peroxide  of  Iran,, 

Poteah „ 

8ad« 


64'67        

42-28 

12-61        

18-89 

8-18 

, 

3-61 

401         

6-81 

6-50         

18-66 

0-86         

2-10 

808         

4-80 

217         

1-88 

825.  Theae  substances  are  variously  combined  in  plants,  in  the  fonn 
of  Bolphates,  phosphates,  silicates,  and  chlorides.  Some  {Jants,  as 
Wheat,  Oats,  Barley,  and  Rye,  contain  a  large  quantity  of  Silica  in 
their  straw;  others,  such  as  Tobacco,  Pea-straw,  Meadow-clover, 
Potato-haulm,  and  Sainfoin,  contain  much  lime ;  while-Turnips,  Beet- 
root, Potatoes,  Jerusalem- artichoke,  and  Maize-straw,  have  a  large 
proportion  of  salts  of  potash  and  sod^  in  their  composition.  Sulphates 
and  phosphates  are  required  to  supply  part  of  the  material  necessary 
hr  the  composition  of  die  nutritive  proteine  compounds  found  in  grain. 

226.  Wli<m  abounds  in  Grasses,  in  Equisetum,  and  other  plants, 
giving  firmness  to  their  stems.  The  quantity  contained  in  the  Bamboo 
is  very  large,  and  it  is  occasionally  found  in  the  joints  in  the  form  of 
Tabaweer.  Beeds,  from  the  quantity  of  siliceous  matter  they  contain, 
are  said,  during  hurricanes  in  warm  climates,  to  have  actually  caused 
oooflagrations  by  striking  against  each  other.  In  the  species  of 
Equisetum,  the  nlica  in  the  ash  is  as  follows : — 


Eqnisetam  arvense .... 

— — ^— ^  liniusiujL . . 

hyenude..., 

TelmateU. 


A>ti. 
13-84         

Slllcv 
6-38 

1650          

6-60 

11-81         

8-75 

23-61         

12-00 

Hie  third  of  these  furnishes  Dutch  Beed,  used  for  polishing  mahogany. 
Hie  silica  is  deposited  in  a  regular  manner,  forming  an  integral  part 
of  the  structure  of  the  plant.  Many  insoluble  matters,  as  silica,  seem 
to  be  deposited  in  cells  by  a  process  of  decomposition.  Thus,  silicate 
of  potash  in  a  vegetable  sap  may  be  mixed  with  oxalic  acid,  by  which 
oxalate  of  potash,  and  silicic  acid  will  be  produced,  as  in  the  cells  of 
Grasses  and  Ekjuisetum.  Chara  translucens  has  a  covering  of  silicic 
•cid,  while  C.  vulgaris  has  one  composed  of  silicic  acid  and  carbonate 
of  Hme ;  and  Chara  hispida  has  a  covering  of  carbonate  of  lime 
(lone.  Silica,  the  only  known  oxide  of  Silicon,  contains  22*18 
puts  silicon,  and  24  parts  oxygen.  It  is  in  reality  an  acid,  and  a 
Toy  poweriid  one.  Its  insolubUity  in  water  prevents  the  manifesta- 
tioD  of  its  acid  properties  under  ordinary  circumstances.  In  those 
pistts  in  whidt  nlica  most  abounds.  Fluorine  has  also  been  discovered. 
^  test  for  the  presence  of  the  latter  rests  in  acting  on  the  fluorine 
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in  its  combination  with  silicon,  by  concentrated  sulphuric  acid,  and  I 
producing  hydrofluoric  acid,  vrhich  possesses  the  property  (d  '  _ 
etches  on  glass ;  the  glass  to  be  engraved  being  coated  with  etcbiofl 
ground  or  wax,  and  the  design  traced  in  the  usiial  way  with  a  pointea 
instrument. 

227.  Use  is  found  in  all  plants,  and  in  acme  it  exists  in  Urge 
quantity.  It  occurs  sometimes  in  the  form  of  carbonate  on  the  sur- 
face of  plants.  Thus,  many  of  the  Characes  have  a  calcareous  encnis- 
tation.  The  crystals  or  raphides  (IT  18)  found  in  the  cells  of  plants, 
have  lime  in  their  composition.  In  the  roots  of  Turkey  and  East  India 
Rbubarb,  the  crystals  of  oxalate  of  lime  have  been  estimated  at  aboot 
25  per  cent,  while  in  those  of  the  English  plant  the  proportion  a 
about  10  per  ceut.  In  the  Cactus  tribe  crystals  of  the  same  kiod 
have  been  observed,  tlie  presence  of  which,  in  excessive  quantity, 
imparts  brittleness  to  the  stem  of  the  old  plant 

228.  ■■<■  uid  PMuk  occur  abundantly  in  plants.  They  are  taken 
up  from  the  soil  in  combination  witli  acids.  Those  growing  near  the 
sea  have  a  large  proportion  of  soda  in  their  composition,  while  those 
growing  inland  contain  potash.  Various  species  of  Salsola,  Salicomia, 
Ualimocnemum,  and  Kochia,  yield  soda  for  commercial  purposes,  and 
are  called  Halophytes  (>X;,  salt,  and  $ut9»,  plant).  The  young  plants, 
according  to  Gobel,  furnish  more  soda  than  the  old  ones.  There  art 
certain  species,  as  Armeria  maritimu,  Cochlearia  olFicinalis,  and  Phn- 
tai-o  maritima,  which  are  found   both  on  the  sea-shore,  an  ! 

the  mountains  removed  from  the  sea.     In  the  former  situ  j  ^ 

contain  much  soda  and  some  iodine;  while  in  the  latter,  according  to 
Dr.  Dickie,  potash  prevails,  and  iodine  disappears. 

229.  Iron,  naaaaarap,  and  Cwppvr,  especially  the  two  Inst,  exist  in 
small  Quantity  in  plants.  Iron  is  met  in  the  soil  either  as  oa  oxide, 
a  Kulphui-et,  or  a  carbonate.  It  usually  occurs  in  the  form  of  a 
lieroxide.  Iron  when  hc-l<l  in  solution  as  a  proto- carbonate  is  capable 
of  being  absorbed  into  the  vegetable  tissues.  Copper  was  detected, 
by  Sanenn,  in  coffee. 

220.  All  tlicse  inorganic  matters  are  derived  in  a  state  of  solution 
from  the  soil,  and  plants  are  said  to  have,  as  it  were,  a  power  of  selec- 
tion, certain  matters  being  taken  up  by  their  roots  in  preference  to 
others.  Saussure  made  a  series  of  experiments  on  this  subject,  and 
stated  thai  when  the  roots  of  plants  were  put  into  solutions  ooDtain- 
ing  various  saline  mutters  in  equal  proportions,  some  substances  were 
taken  up  by  imbibition  in  larger  proportion  than  others.  Bouohardat 
doubts  the  accuracy  of  Suussure's  conclusions  on  this  point  lie 
thinks  that  errors  arose  from  the  excretions  of  the  plants  and  other 
causes.  He  performed  similar  experiments  with  plants  of  &Iint,  which 
had  been  growing  for  six  months  in  water  previous  to  experiment, 
and  he  found  that  in  cases  of  mixed  salts  in  water,  the  plant  absorbed 
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all  ID  equal  proportions.     Daubeny  states,  that  if  a  particular  salt  k 
flot  present,  the  plant  frequently  takes  up  on  isomorphous  one. 

231.  The  differences  in  the  absorption  of  solutions  depend,  per- 
luuis,  on  the  relative  densities  alone,  and  not  on  any  peculiar  selecting 
power  in  roots,  for  it  is  well  known  that  poisonous  matters  are  ab- 
sorbed as  well  as  those  which  are  wholesome.  The  following  experi- 
ments show  that  poisonous  matters  in  solutions,  varying  from  half  a 
grain  to  five  grains  to  the  ounce  of  water,  are  taken  up  by  roots,  and 
that  some  substances  which  are  poisonous  to  animals  do  not  appear  to 
act  energetically  upon  plants  :— 


Chloride  of  dnc, 
ioTiIdc, 
>cf  copper, 
^of  eopper, 

Iwirtff  of  copper, 

BHiViciilB  etvaaciay, 


add, 

of  potath, 
oTIewI, 

Bkhraoute  of  potiuh, 

HkM>4  sulphate  of  i  roo, .. . 
Chloride  of  twriam, 
Slliate  cf  bai7ta, 

RItnuofeiionlia, 

Vaiitt,  (olphate,  aiid\ 
■teMcgfliiiM,         / '" 

h^iat*  sod  motUte\ 
Kaagneria,  /  - 

fW^tea  «f  aoda, 

CUciMaorndiBiD 


GRnrtn;  Fluu 
I    beans, 

.    cabbages  and  vbeat, 
beane, 
beam, 
,    cabbages, 

L  beana, 
.  i  wheat, 

(  cabbages, 
,     cabbages  and  wbeat, 
bariey  and  cabbages, 
beana, 

,    cabbages,  beans,  barl<7', 

beans, 
.  beans, 
,    cabbages  and  vbest, 

,    beaaa, 


beans, 

beans  and  cabbagea, 

beans  and  cabbages, 
beaos  and  cabbagea. 


qoicUy  destroyed. 


weak  solutions  did  not  d»- 
stroy. 

destroyed  in  a  feir  da.vs. 

destroyed  nnlesa  much  di- 
luted. 

destroyed  in  a  few  days. 

quickly  destroyed. 

plants  nninjured,  except  so- 
lution strong. 
improved    wlien    very    di- 
luted. 
Iqjoied,  and  if  strong  de- 
stroyed. 


{ 

y  no  injury  when  diluted. 


i32.  BMMtoB  vf  Crvm, — As  the  inorganic  materials  which  enter 
"Uo  the  composition  of  plants  vary  much  in  their  nature  and  relative 
Ptoportions,  it  is  evident  thnt  a  soil  may  contain  those  necessary  for 
•fc*  growth  of  certain  species,  while  it  may  be  deficient  in  those 
'Vqnirad  by  others.  It  is  on  this  principle  that  the  rotation  of  crops 
pnaewds ;  those  plants  succeeding  each  oUier  in  rotation  which  require 
^i&reot  inorganic  compotinds  for  their  growth.  In  ordinary  cases, 
**oept  ia  the  case  of  very  fertile  virgin  soil,  a  crop,  by  being  constantly 
StotTD  in  snoceasive  years  on  the  same  field,  will  deteriorate  in  a 
^tttked  deigiecL  Dr.  Daubeny  has  put  this  to  the  test  of  experiment, 
DXcmiina  plants  to  grow  on  the  same  and  different  plots  ia  sacc«ss>w« 
'^  B^  HU  aotiDg  the  resulu: — 


ClktiiBepkc „....„ „.„-.  TMl 
ilTiiM  iktL. ^. „  n«  —     — 

"«.    {s:;;^- — \tl'^ 

/MOM— „   *M 

Idifiaatt- „ „ «« 

''"^'      tdUhratt- „  4«-4 

Tiiraiii*,    JT?*  ""-""* .......••.—......— iw^ 

nM»  <Mni«_ — .  »0 

"•^         \<iiAnBt> K-* 

This  shows  a  manifest  advantage  in  shifting  cn^  varying  from  1 
75  per  c«nt ;  the  deficiency  of  inorganic  matter  being  the  chief  i 
of  difierenceL  As  this  matter  is  shown  to  be  of  great  ininctaaoe  to 
plants,  it  follows  that  the  composition  of  soil  is  a  salg«et  reqaiiing 
special  notice. 


CHEMICAL  OOMPOSITIOK  OT  SOILS. 

238.  Soils  have  been  divided  in  the  following  way,  according  to^| 
the  proportion  of  clay,  sand,  and  lime,  which  they  possess : — 

1.  ArgUUoeaai  toUt,  pottetftiog  lUtld  or  no  calcareous  maUat,  aad 

aboTc  60  per  cent  of  day. 
t.  Loamy  aoils,  eootainiog  fiom  20  to  60  par  oaat  of  day. 

3.  Sandy  aoiU,  not  mors  tluui  10  per  ecot  of  day. 

4.  Marly  aoila,  6  to  SO  per  cent,  of  calcansaa  aatlar. 
6.  Calcareooa  aoOa,  more  than  20  per  ODt.  of  carbonsts  cC  link 
6.  Humus  ioili,  in  whidi  regetable  mould  aboandat 

Below  the  superficial  soil  there  exists  what  is  called  subsoil,  vhKb 
varies  in  its  composition,  and  often  differs  much  from  that  on  t^  , 
surface.     Into  it  the  rain  carries  down  various  soluble  inorganie  i 
ters,  which,  when  brought  to  the  surface  by  agricultural  operatioH  i 
at  trenching  and   subsoil   ploughing,  may  materially  proaaote  (k> 
growth  of  crops.     The  advantages  of  subsoil  ploughing  are  dipsuikMJ 
on  the  nature  of  the  soil.     By  means  of  it  the  subsoil  is  luusaiM  J 
BO  as  to  be  easily  acted  upon  by  air  and  water,  and  the  eflkiBHf  I 
of  the  drainage  is  increased.     It  is  not  fitted  for  all  soUi,  «d  "^ 
Kune  instances  it  may  do  harm.   A  knowledge  of  the  cbeaical  ■>**" 
«■  mechaniciil  nature  of  soils  affords  to  the  agrioalloift  a  ocfOB' 
guidance  by  which  to  diroot  his  operations ;  since  by  the  joJiciM>  j 
application  of  manures,  certain  defioteBdes  may  be  lappUed,  i 
the  admixture  of  soils  they  noay  be  rendered  the  mar« 
the  purpose*  of  vegetation. 
234.  iiwMu.  or  decaying  woody  fil>re,  odits  io  soils  to  a  emvi» 
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•moaot.  This  has  been  called  also  ulmine,  or  coal  of  fimmu.  In  a 
•olable  state  it  forms  hutnic  and  ulmic  acid.  Humus  absorbs  amnio- 
Bia.  and  it  is  slowly  acted  upon  by  the  atmosphere,  so  as  to  form 
carbonic  acid  by  combination  with  oxygen.  Peaty  soils  contain 
much  of  this  substance.  When  peroxide  of  iron  is  present  in  such 
•oils,  it  loses  part  of  its  oxygen,  and  is  converted  into  the  protoxide. 

235.  MUca  in  greater  or  less  quantity,  is  found  in  all  soils  ;  but  it 

abounds  in  sandy  soils.     lu  its  ordinary  state  it  is  insoluble,  and  it 

M  only  when  acted  upon  by  alk.iline  matter  in  the  soil  that  it  forms 

eompoaods  which  con  be  absorbed  by  plants.     Silica,  in  a  soluble 

Hate,  exists  in  minute  quantities  in  soils ;  the  proportion,  according 

10  Johnston,  varying    trom  0'16  to  084    in  100    ports,  while  the 

UKdnhle  siliceous  matter  varies  from  6047  to  83'31  in  100  parts. 

TieglBMi  and  Polstorf  found  that  plants  took  up  the  silica  from  a 

~  oompoaed  entirely  of  quartx   sand,  from  which  everything  or- 

peac  and  soluble  bad  been  removed.     The  following  table  showg 

dw  plant*  which  germinated,  the  height  to  which  tbey  grew  previ* 

only  to  being  analyzed,  Uie  quantity  of  silica  they  contained  when 

mud,  aad  the  increase : — 


_  .  ,                                dUlca  In  ibo  aah. 
Height.                        Btwo.  Pbuit 

Rultf 16    inches    0031     :     0-3&5 


.18 
DockvtiMt....l8 

V«tdi 10 

CloTW 8| 

TuUooo. 6 


IncrejunL 
lutimok 

6J_ 
18     — 


0064     0-854 

0-004     0-078 

0-018     0135     10     — 

0-009     0-091     10     — 

0  001     0-649     600     — 


236.  AlnaUna  exists  abiudantly  in  clayey  soils,  but  it  does  not 
Wter  largely  into  the  composition  of  plants.  It  bus  the  power  of 
aUorhing  ammonia,  and  may  prove  beneficial  in  this  way. 

til.  Use  is  an  essential  ingredient  in  all  fertile  soils.  In  1000 
Ai.  of  BDch  soil,  there  are,  according  to  Johnston,  56  lbs.  of  lime; 
■Ue  barren  soil  contains  only  4  lbs.  The  presence  of  phosphoric 
■od  in  aoiia,  in  the  ibnn  of  phosphates  of  potass,  soda,  and  lime,  ia 
outial  for  the  production  of  certain  azotiscd  compounds  in  plants ; 
•ad  lulphuric  acid,  similarly  combined,  is  required  for  the  formation 
toothers.  Calcareous  soils  contmu  upwards  of  60  per  cent  of  lime. 
Tb*  addition  of  lime  to  soib  is  often  highly  beneficial,  by  destroying 
■tttiotis  weeds  and  preventing  disea.^  in  crops.  In  marly  soils  lime 
Uats  in  llie  proportion  of  5 — 20  per  cent.  In  loouiy  soils  lime  is  in 
iQaller  quantity. 

S38l  a  rough  way  of  estimating  the  general  nature  of  a  soil,  ia 
4a»  ^ren  by  Professor  Johnston : — 

1.  Weigh  ■  glvCTi  portion  of  noil,  heat  it  and  dry  it    The  loss  Is  w«t«r. 
t.  Bnni  irhM  ranilns.    The  lata  is  cbietly  vtgetaUe  iii3U«r. 


•  u^ 


Ajnil^adiasfncnrUi^  alitode;  OakisaBjaail  and 
aodcraOOfc(tabowdwh»«l«#thcM,  bat  k  dunw 


gwa ;  Aa  aad  Ba,  «a  s  gnrrcll j  team,  en  gnrd  or  hbo,  at  «i 
iMladiaite  MM)  face  above  the  Irvd  ofdbana;  SycaBOKtat  100 
fcM  Ughcr  tta  Ifae  aih  or  eha,  and  in  a  man  rcteattre  tail  aad 
■obml ;  Batch,  ob  a  diy  gnwcUj  nil,  aad  io  a  lather  Ugh  ■matkw, 
bat  it  b  ofta  hiiiriain  ea  rtroog  ntantat  d^,  and  a  •  low  diKp 
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240.  If  the  foil  doef  not  ooauin  the  ingredients  required  for  • 
orop,  tbey  must  be  added  in  the  ibnn  of  manure.  The  principle  of 
nianaring  is  Io  soppljr  what  the  plaut  cannot  obtain  from  the  soil,  aod 
to  rooder  certain  matters  already  in  the  toil  available  for  nutrition. 
Io  order  that  this  may  be  properly  practised,  there  must  be  aa 
analysis  of  ilu<  toil,  of  the  plant,  and  of  the  manure,  llence  the  im- 
portattM  of  agricultural  chemistry  to  the  (armer. 


Various  ittids  of  Manure. 


m 


841.  tVaiaral  maaarm<  as  farm-yard  (lung,  are  more  valuable  than 

•hiipls  nwrnvrM ;  inasmuch  as  the  former  furnish  all  the  sabstaoocs 

Lraquired  for  tho  growth  of  plants,  while   the  latter  only  sQpplr  a 

|»nloular  ingredient.    Natural  manure*  may  be  regarded  aa  ooafcr- 

ting  on  the  soil  Um  most  lattiog  advantage,  as  from  the  slownMi  of 
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decomposition  their  beneficial  effects  are  not  so  readily  es- 
ed  The  plant  itself,  in  a  soluble  state,  would  be  the  best  man- 
ure. In  ordinary  farm -yard  manure,  the  straw  is  again  made  avail- 
able for  the  purpose  of  tie  plant.  The  whole  crop  of  wheat  and  oata, 
however,  cannot  be  returned  to  the  soil,  as  part  must  be  retained  for 
find.  A  substitute,  therefore,  must  be  found  for  the  portion  thus 
liken  ftway.  This  contains  botli  azotised  and  unazotised  matters,  the 
(onner  consisting  of  proteine  compounds  which  supply  nitrogen  for 
the  mnscular  tissue  of  man  and  animals ;  the  latter  of  starchy,  madl- 
aginons  and  saccharine  matters,  which  furnish  carbon  as  a  material 
for  respiration  and  fat.  The  object  of  manuring  is  chiefly  to  increase 
the  former,  and  hence  those  manures  are  most  valuable  which  contain 
soluble  nitrogenous  compounds. 

242.  The  valne  of  manures  is  often  estimated  by  the  qoantity  of 
gluten  which  is  produced  by  their  application.  Hermbstaedt  sowed 
equal  quantities  of  the  same  wheat  on  equal  plots  of  the  same  ground, 
and  manured  them  with  equal  weights  of  different  manures,  and  from 
100  parts  of  each  sample  of  grain  produced,  he  obtained  gluten  and 
Niiui  in  the  following  proportions : — 


GhitnL 

WUhont  msann „ 9-3 

Cow  dnng 13-0 

Ketm'  do. 13-8 

Bans     da ia-7 

OoaU'     da 8S-9 

Shop      do 88-9 

Dried  night  aoU 881 

Dried  Ox  blood „ 842 


£tareh. 
667 
62-3 
68-2 
«1'6 
42-4 
43-8 
41-4 
41-8 


243.  Manures  containing  ammonia,  owe  their  excellent  qualities  to 
tie  nitrogen  which  enters  into  their  composition ;  hence  the  value  of 
R^hate  of  ammonia,  ammoniacal  liquor  of  gas-works,  and  urine.  The 
nloe  of  guano,  or  the  dung  of  sea-fowl,  depends  chiefly  on  the  ammo* 
niacal  salts,  and  the  phosphates  which  it  contains ;  thus  supplying  the 
nitrogen  and  phosphorus  requisite  for  the  proteine  compounds  which 
contain  tLe  elements  of  flesh  and  blood.  The  guano,  which  is  imported, 
ii  the  excrement  of  numerous  sea-fowl  which  frequent  the  shores  of 
South  America  and  Africa.  It  oflcn  contains  beautiful  specimens  of 
iofosoria,  as  Campylodiscus,  Coscinodiscus,  &c.  The  guano  found  in 
ctret  on  the  coasts  of  Malacca  and  Cochin-China,  is  the  produce  of 
frng^vorons  and  insectivorous  bats,  and  of  a  species  of  swallow — the 
lu  being  the  best 

244.  The  following  analyses  by  Dr.  Colquhoun  of  Glasgow,  which 
Oe  the  result  of  an  examination  of  a  large  number  of  samples,  give  a 
poenl  idea  of  the  composition  of  guano.     The  term  ammoniacal 

toclndes  tirate  of  ammonia  and  other  ammoniacal  salts,  as 


I» 
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oolste,  pbc«pbate,  and  mnriate,  i 
■MBkl  origin.  The  term  bone 
(ahnji  the  principel  ingredient), 
smsll  amonnty,  oxalate  of  lime ; 
qoantitj  of  catbonate  of  lime,  and 
of  fea-«bells.  Tbe  Jlxed  aikaUne 
annate,  phosphate,  and  sulphate ; 


«  «cD  as  decayed  i 

eortnf  ■komica  pooipBirte  ot 
pkoaphate  of  aagnwM  (al«Bft 
and  in  African  gaaaia,  m  waaa 
trom  ^  to  2  per  cent,  al  fi  ■§hhm 

»aU$,  aie  Tariorn  aalia  of  aoda,  aa 
a  little  of  a  potoh  aalt  tea  beoa 


laaiiiirfii  111  matftg. ii  ..... 

Bom  earth 20  

nzcd  >U[^d{|M  Mils 19  

Rock,  und,  earth... 0  i  

Water 7-6  ._.. 


SouA  Amaiam  Gvauc. 


4a  '„.-.  M  _. 

J4  to   .-. 

I*  «  ... 

5  3  _ 

IJ  18  ... 


U 

84  _ 
10  _. 


1000 


lUO 


100 


100 


104 


African  (humx 


AflHBoaUc*:  mitta..,. 46 

Bco*  earth _ 20 

Fixed  alkaUo*  aalta... «...  13 

Roch,  and,  earth................    I 

W«UT „ « 

100 


bArlor. 
28 
11 
HI 
S 
<2 

100 


L>*< 


lOO 


245.  The  gtUDo  Trom  the  ialanda  on  the  British  coasts,  contain*  |]i»| 
lame  ingredienta,  bnt  the  soluble  salt4  arc  generallj  washed  oat 
the  action  of  rain.    The  following  b  the  analysis,  by  Dr.  K. 
Thornton,  of  guano  gathered  on  Ailsa  Craig : — 

Wafer H-M 

Orfranle  matter  uid  ammoaiacal  ealsi,  ornitaintiig  S-4>  far  eaiw 

ofammniiia,.. It-M 

rhnphalea  oClime  and  iiuigneaU.„ tS-illi 

Oaalale  of  lime .» I*M1 

8alphat*  aed  plwiephate  rf  pottah.  and  ehlorlds  of  potawtom....     I'M 

Eawhy  msiWf  aarfaasd It-OO 

246.  m»mt»m  ntaaavt*  supply  only  ono  or  two  of  the  awteriali  i 
qtttrvd  for  the  growth  and  nouhshnient  of  plants.     Tha 
iMfuoT  oj  gat-  uxtrht,  in  a  very  diluted  state,  has  b«en  adTnnHgannitj 

■■  *^tifiad  la  the  aoil,  <m  aocotmt  of  the  nitrogen  which  it  snppBea.  Soet 
also  bam  tiaad,  (tom  Aimishing  salts  of  ammonia.  Jfttralm  ^ 
)k  0ni  »cda  have  been  recommended  not  only  on  aoooiui  Oi  Im 
la%  biU  also  an  acoonnt  of  the  nitrogen  wliicb  they  cootais,  ia  Um 
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form  of  nitric  add.    The  qnaotity  of  gluten  is  said  to  be  increased  by 
ibe  ose  of  nitrates.     CarboTuOe  of  poUuh  and  aoda  and  cUorid4  oj 
lodiieH,  ore  frequently  used  as  manures.     The  latter  is  especially  use- 
ibl  in  the  ease  of  plants  cultivated  inland,   which  were  originally 
Wtm*  of  tb«  sea-sfaoie,  as  Cabbage,  Asparagus,  and  Sea-kale.     As 
Htm  is  found  in  all  plants,  the  salts  containing  it  are  of  great  impor* 
lutee.     It  may  be  used  in  the  caustic  state  with  the  view  of  decom- 
pning  vegetable  matter,  and  aiding  in  the  formation  of  carbonic  acid. 
b  alio  neutralizes  any  acid  prsTiously  in  the  soil,  as  is  aud  to  occur 
ocwionally  in  boggy  and  marshy  land,  abounding  in  species  of  Juncus, 
Cares,  and   Eriophorum,   with   some   Callnna  vulgaris.     Lime  also 
oombines  with  certain  elements  of  the  soil,  and  sets  potash  free,  which 
regKtB  on  the  silica,  and  renders  it  soluble.    Lime  is  sometimes  washed 
down  into  the  subsoil ;  and  in  such  cases,  trenching  improves  the  land. 
Pkoip/iate  of  lane  is  a  valuable  manure,  both  on  account  of  the  lime, 
md  of  the  phosphorus  which  it  contains.     Witliout  the  presence  of 
nhaaphatw,  gluten,  and  the  proteine  compounds  of  plants,  cuonot  be 
HriBM.     Phosphi^  of  lime  exists  abundantly  m  animal  tissues  ;  and 
heooe  it  must  be  fiirnished  by  plants.     The  use  of  bone-dust  as  a 
mmnre,  depends  in  a  great  measure  on  the  phosphate  of  lime  which 
it  contains.     Besides  phosphate  of  lime,  bones  contain  about  3  per 
cent,  of  phosphate  of  magnesia,  carbonate  of  lime,  and  salts  of  soda. 
Ihe  gelatine  of  bones  also  seems  to  act  beneficially,  by  forming  car- 
bonic add  and  ammonia.  Bones  are  best  applied  mixed  with  sulphuric 
add,  io  at  to  give  rise  to  the  formation  of  soluble  phosphates  by  de- 
oompoduon.     They  are  broken  into  pieces,  and  mixed  with  half  their 
weight  of  boiling  water,  and  then  with  half  their  weight  of  sulphuric 
add.     The  mixture  is  applied  to  the  soil,  either  in  a  dry  state  by 
the  drilL  with  saw-dust  and  charcoal  added,  or  in  a  liquid  state  diluted 
with  100  to  200  waters.     Phosphates  and  other  inorganic  matters, 
sometimes  exist  potentially  in  the  soil,  but  in  a  dormant  state,  re- 
({uiring  the  addition  of  something  to  render  them  soluble.     Allowing 
the  ground  to  lie  fallow,  and  stirring  and  pulverizing  it,  are  methods 
by  which  air  and  moisture  are  admitted,  and  time  is  allowed  for  the 
decompodtion  of  the  materials,  which  are  thus  rendered  available  for 
plants.     Sulphur  exists  in  considerable  quantity  in  some  plants,  as 
Crudferae,  and  it  forms  an  element  in  albumen;  hence  the  use  of 
nlpbnric  add  and  of  sulphates  as   manures.     Sulphate  of  lime  or 
gnmnn,  is  well  fitted  as  a  manure  for  clover.     It  acts  in  supplying 
ioqtbur  and  lime,  and  in  absorbing  ammonia.     Chatxoal  in  a  solid 
Hate,  baa  been  applied  with  advantage  as  a  manure.     It  acts  partly 
by  taking  up  ammonia  in  large  quantities,  and  partly  in  combining 
•lowly  with  oxygen,  so  as  to  form  carbonic  odd.     The  effects  of  car- 
bonio  add  on  vegetation  are  said  to  be  remarkably  conspicuous  in 
I  volcanic  countries,  in  which  this  gas  is  evolved  from  the  bottom 


of  lakes.    When  it  accumulates  in  large  quantities,  howrrer,  it  ieitnjt 
plants  as  well  as  animals. 

247.  iHaaarimg  wUk  Green  Cr«p«  b  Sometimes  practised.  Hm 
mode  adopted  is  to  sow  certain  green  crops,  the  roots  of  which  eztCDd 
deeply  into  the  soil ;  and  when  the  plants  have  advanced  oonsidertd>ij 
in  growth,  to  plough  them  in,  and  sow  a  crop  of  some  kind  of  grain. 
In  this  way  the  nutritive  matter  from  the  deeper  part  of  the  soil  ■ 
brought  within  reach  of  the  roots  of  the  grain  crop.  Manuring  witli 
$ea-u>eede  is  also  resorted  to  in  cases  where  they  are  accessible.  Xbcj 
•upply  abundance  of  carbonate,  phosphate,  and  sulphate  of  lime,  besides 
chloride  of  sodium.  There  are  considerable  diSereuces  in  their  chemical 
composition ;  thus,  while  in  Laminaria  saccharina,  alkaline  carbonates, 
potash,  and  iodine,  predominate ;  in  Fucus  vesiculosus  and  serratns, 
sulphates  and  soda  are  in  excess,  and  iodine  is  less  abundant  In  the 
cultivation  of  the  Coco-nut  Pulm,  Mr.  M'Nab  finds  that  sea-weeds  act 
Tery  beneficially. 

248.  u«Bid  Haaare*  have  of  late  years  been  much  employed,  and 
the  formation  of  tanks  for  their  reception  has  been  strongly  recom- 
mended, in  which  the  anunonia  is  fixed  by  the  addition  of  sulphuric 
acid  or  oharcoaL  'Iliey  can  be  applied  after  vegetation  has  advanced, 
and  they  are  in  a  state  to  be  made  at  once  available  to  the  crop.  More 
recently  some  have  advocated  a  8}'stem  of  steeping  seeds  and  graina  is 
certain  solutions  before  sowing  them.  Professor  Johnston  suggests 
u  mixture  of  phosphate  of  soda,  sulphate  of  magnesia,  nitrate  of  potash, 
common  salt,  and  sulphate  of  ammonia  (1  lb.  of  each),  in  ten  gallons 
of  water,  to  steep  300  lbs.  of  seeds,  which  are  to  be  ailerwurds  dried 
with  gj'psum  or  quicklime. 

249.  The  following  experiment,  conducted  by  Mr.  Wilson,  at  Esod^ 
near  Largs,  shows  the  mode  of  estimating  the  efi'ects  of  manures.    Tfa* 
land  was  a  piece  of  three-year  old  pasture,  of  uniform  quality.    It  waa 
divided  into  ten  lots,  and  these  were  treated  with  difiercnt  I 
manure.    The  quantity  of  well-made  hay  is  given  In  lbs. : — 

Pr>4oo* 

parUt       pCTA«»' 

Lot  1.— Left  ontoochM. 430  93(0 

"    X.—    i\  barreU  Iiuh  quickUma. COS  ««|« 

"     8—  SO     cwt.      Lime  of  ga»-woriu 6S1  6SM 

"     4—     4)  cwt       Wood  dumial  powdor. » 665  5310 

u    &.—    2    bubaUBooe-dnM 693  6M4 

"     8.-18     lb*       Nltnt«ofpot*ih. 74J  MM      _, 

"    7.— >0    IbtL      NitntcofMda. 784  tm    fl 

"    8.—    S)  bolb    Soot 819  «Mt    S 

"    9.—  28    Vt».      Sulphate  of  »miDOBU 874  6i7« 

"10. — 100    gilloDi Aaimaniacdliqaor of gu- works.)  ...  ,_^ 

b"  Tw«ia«n'a  hdyron»tor...f  '^'  *'*' 

The  value  of  each  application  was  the  same,  all  were  applied  at  th* 
time^  and  tli*  grau  also  was  cut  at  the  tame  tiin« 
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250.  Plants  are  thoa  employed  to  form  from  the  atmoapbere  and 
■oil  those  organic  producta  which  are  requisite  for  the  nouriahment  of 
atn  and  animal n.  Nutrition  derivable  from  the  atmosphere  being 
generally  difiiued,  is  accessible  to  all  plants,  and  is  perpetually  renewed. 
NiithtioD  derivable  fixim  the  soil  being  fixed  to  certain  localities,  re- 
qnircs  tliat  those  elemeots  contributing  to  it,  as  they  become  exhausted, 
be  mechanically  supplied.  While  an  animal  consumes  carbon  so  as  to 
ftnn  carbonic  acid,  gives  off  ammonia  in  various  excretioni^  transforms 
crgwiaed  into  mineral  matters,  and  restores  its  elements  to  air  and 
euidi ;  a  plant,  on  the  other  hand,  fixes  carbon  in  its  substance  and 
gives  off  oxygen,  forms  &om  ammonia  soUd  compounds,  transforms 
Buneral  into  organized  matters,  and  derives  its  elements  from  the  air 
sod  earth.  Thus,  says  Dumas,  what  the  atmosphere  and  soil  yield  to 
phnts^  plants  yield  to  animals,  and  animals  return  to  the  air  and  earth, 
aoaocunt  round  in  which  matter  merely  changes  its  place  and  form.* 


ara'BTnc  axd  rABAsmc  njurts. 

251.  Some  plants  grow  vrithout  any  attachment  to  the  soil,  and  are 
sble  to  derive  in  a  great  measure,  from  the  atmosphere,  all  the  ma- 
terials required  for  their  growth.    Such  plants  are  called  Epiphyta  (JIti. 
opon,  and  ^um,  a  plant),  or  air-plants,  and  may  be  illustrated  by  the 
Tillandsias,  Bromellas,  and  Orchids  of  warm  climates.     Such  plants, 
when  attached  to  the  surface  of  trees,  may  perhaps  derive  some  nourish- 
nent  from  the  inorganic  matter  in  the  decaying  bark ;  but  they  do 
■  '   come  incorporated,  so  to  speak,  with  the  trees.     Orchidaceous 
which  are  always  perennial,  are  found  in  the  greatest  variety 
rofusion  in  those  regions  where  heat  and  moisture  abound. 
:ies  of  cold  or  dryness  are  the  least  favourable  to  their  growth. 
iilliuidsias  and  Bromelias  flourish  in  dry  hot  air  without  any  contact 
with  the  earth. 

852.  There  are  other  plants,  however,  which  are  true  Parasites  (xajoJ, 
bside,  and  »/rof,  food,  deriving  food  from  another),  sending  prolonga- 
tioD*  of  their  tissue  into  other  plants,  and  preying  upon  them.  Many 
Fimgi,  for  instance,  develop  their  spores  (seeds)  and  spawn  (mycelium) 
ifi  the  interior  of  living  or  dead  plants,  and  thus  cause  rapid  decay. 
The  diseases  of  corn,  called  smut  and  rust,  and  the  dry  rot  in  wood,  are 
daetotbe  attacks  of  these  parasitic  Fungi.  The  minute  dust  or  powder 
pndaeed  by  these  plants,  consists  of  millions  of  genus  which  are  easily 
canwd  abont  in  the  atmosphere,  ready  to  fix  themselves  on  any  plants 
*httc  they  can  find  a  nidus.    There  are  also  flowering  plants  which 

*  h»  ftrilv  pttrtlenUn  u  to  the  fbod  of  pluiti,  ftnftlraea  of  plants,  loni,  nianarefl,  and  rota- 
^tf  ODn^iae  Jobnaton'a  L«ctareaon  AgricuUurivl  Chemlury;  Liebtff'i  Works;  Dnmos  on 
gpfc  MilHUi  Oa^'i  AKtleoHnrol  Chemistry,  by  .Shier:  Mulder's  Chtrmlstry  of  Ornnio 
■4MLkaartslaA  by  FramlMrrg;  and  rarious  I'aneni  In  the  Quarierly  JoorniU  ot  Aicrlcuiture, 
jMMSiJkaaBra^  Wotka;  Daubauy  on  BotalloQ  of  Crops,  PliU.  Traua.  1846;  Uoustingsiilt, 
•mid 
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grow  paratitically,  and  they  may  be  divided iato  two  daans ;  1. 
which  are  of  a  jMle  or  browimh  colonr,  and  have  scalea  in  place 
leaves ;  and  2.  Those  which  are  of  •  green  colonr,  and  baf««  ienm. 
The  former,  indndiog  Orobanefae  or  broom-rape*,  Lathrra  or  tool]»- 
wort,  Cnscuij  or  dodder,  derive  their  nourithment  entirely  from  the 
plant  to  which  they  are  united,  and  seem  to  have  Utile  power  of 
elaborating  a  peculiar  sap ;  while  the  latter,  as  Loranthns,  ViMiim 
or  mistleto,  Mysodendron,  Thesium,  Euphrasia,  Melamp3rnun,  and 
Buchut^ra,  expose  the  sap  to  the  action  of  air  and  light  in  their  leavei^ 
and  thus  allow  certain  changes  to  take  place  in  it  The  MistlelDs 
from  its  power  of  elaboration,  is  able  to  grow  on  different  specact  «€ 
planta,  as  on  the  apple,  beech,  oak,  &c.  Some  of  these  parasites  are 
attached  to  the  roots  of  plants  by  means  of  suckers,  as  in  the  ease  of 
Broom-rapes,  Toothwort,  and  Thesium ;  while  others,  as  Dodds; 
Mistleto,  &C.,  feed  upon  the  stems.  The  plants  to  which  the  pannftei 
are  attached  give  origin  frequently  to  their  specific  tuunea.  The 
species  of  Cuscuta  or  dodder,  inhabit  all  the  temperate  and  warm  parts 
of  the  globe,  and  are  peculiiu'ly  destructive  to  clover  and  lint.  Tkef 
are  produced  from  seed  which  at  first  germinates  in  the  soil  like  ollter 
pinnts;  but  after  the  stem  hiis  coiled  closely  round  another  plant,  and 
becomes  attached  to  it  by  means  of  suckers  then  all  connection  with  ihc 
soil  ceases,  and  the  Dodder  continues  its  life  as  a  parasite.  A  remarkable 
tribe  of  parasites,  called  BafBesias,  has  been  found  in  Sumatn  and 
Java.  They  are  leafless,  and  produce  brown-coloured  flowen,  which 
are  sometimes  three  feet  in  diameter.  On  account  of  their  only  pra> 
ducing  a  flower  and  root,  they  are  denominated  Rhizttiu/a  (^m,  a  root, 
and  itttc,  a  flower). 

2. — Aasoamos  jun>  CinccuiTioii  or  Tvvnn 

253.  While  the  leaves  and  other  aerial  organs  of  planta  lwv«  lb* 
power  of  absorbing  fluids,  it  is  chiefly  in  the  roots  that  this  proccas  lalwi 
place.  The  cells  of  the  spongioles  or  fibrils  of  the  roots,  are  co»«teJ 
by  a  very  delicate  membrane  (%  120),  which  allows  the  imbibatioik  of 
fluids  to  proceed  rapidly ;  and  as  additions  are  made  to  their  exU— it- 
ties,  they  are  constantly  placed  in  circumstances  favourable  tat  ikt 
reception  of  fresh  nutriment  This  nutriment  is  supplied  to  the  I 
Animals  having  the  power  of  locomotion  ore  enabled,  as  they  i 
one  locality  of  its  nutrition,  to  remove  to  another.  Plants  being  j 
would  speedily  perish  from  wnnt  of  nourishment  in  the  su 
soil,  had  not  nature,  while  supplying  by  nmny  sources  the  defio 
their  consumption  occii:<i(>n)^  at  the  same  time  enabled  them  10 
roota  to  oonsiderable  distances  in  search  of  the  requisite  food.  The 
nutritive  iiuiteriais  in  the  soil,  partly  derived  from  the  deoonipaailiaa 
of  organic  and  inorganic  matt-rials,  and  partly  from  the 


CIBCDLATIOS  OF  THE  SAP. 


<*n  supplied  to  the  roots  in  a  slate  of  solution  f  and  as  the  substances 
in  the  cella  of  plants  are  usually  denser  than  the  external  fluid  matters, 
»  process  of  eudosmose  takes  place  by  which  the  latter  pass  throueh 
ibe  oeU-membrane  in  large  quantities,  while  a  smull  portion  of  the 
Sinner  is  giren  off  or  excreted  by  exosmose.  These  movements 
hvre  already  been  alluded  to  as  taking  place  between  fluids  of  ditTerent 
deositiea,  when  separated  by  an  animal  or  vegetable  membrane  (•{  27). 
They  are  referred  by  some  to  electrical  agency,  and  they  perform  aii 
important  part  in  the  motions  of  vegetable  fluids. 

254.  Endosmose  and  Exosinose,  then,  are  the  names  given  to  the 
pbenomena  of  mixture  through  a  membrane  nccompnnied  with  change 
of  volmne;  the  former  being  given  when  the  volume 
increases  by  an  in-going  strong  current,  the  latter  when 
the  volume  diminishes  by  an  out-going  weak  current. 
In  most  cases,  but  not  all,  the  deuse  fluid  increases. 
The  rapidity  of  the  mixture  depends  on  the  position 
which  the  denser  fluid  occupies  being  quicker  when  it 
is  oppennoet.  In  fig.  222  is  represented  the  mode  of 
abowing  endosniose  by  means  of  a  bladder  full  of 
sjinp,  which  is  attached  to  the  end  of  a  tube  and 
inaersed  in  water.  In  this  case  the  water  passes 
npidly  into  the  bladder  by  endosmose,  so  that  the  fluid 
met  in  the  tube,  while  a  portion  of  the  thicker  fluid 
ftMcs  out  by  exosmose.  The  force  of  this  endosmose 
nay  be  measured  by  a  graduated  tube,  as  in  the  figure, 
ciT  by  a  tube  with  a  double  curvature,  as  fig.  224,  the 
lower  part  of  which  is  filled  with  mercury.  In  the 
ittlcr  CMM,  the  mercury  is  pushed  upwards  into  a 
jndiiaied  tube,  and  thus  an  endosmosrneter  (jtirfot,  a 
aMMare),or  meaiureof  the  force  of  endosmose,  is  formed. 

253.  Dotrochet  found  that  with  a  membrane  of  40  millimetres*  in 
JUaneter,  a  tube  of  2  millimetres,  and  a  solution  of  sugar,  the  density 
af  which  was  1  '083,  the  fluid  rose  39  millimetres  in  the  space  of  nn 
boor  and  a-half;  with  syrup,  of  density  l*14o,  the  rise  was  68  railli- 
ttetrm:  and  with  syrup,  of  density  1  228,  the  rise  was  106  millimetres. 
Sjrmp  of  density  1*3,  produced  a  current  capable  of  raising  a  column 
of  mercaiT  of  127  inches,  which  is  equal  to  a  pressure  of  4^  atmos- 
flieres.  Thus  the  velocity  and  force  of  the  rise  depends  on  the  excess 
tf  deoaity  of  the  interior  liquor  over  t  hat  of  the  water  outside.  Different 
■baances  act  with  various  intensity  in  producing  endosmose.  The 
Uknring  ratio  expresses  the  variable  intensity  of  endosmose,  in  different 


•  A  ndlUottn  to  about  l-3ith  of  on  EnglUh  Inch. 

rV(.  m— laitnnicst  to  ibo*  EadomoM  tnd  Exoanunc,  csiniJtini;  of  a  h\tMtT  crnitalnlnir 
"    'torn  tube,  And  plaSK«d  Ir  a  veawilof  water.    Tho  In'       -         .        -    . 
mdf  Ui«  oatwsrd  movcmujt  of  the  iTmp  Itsxotmott). 


Vns  atucbed  to  ■  tube,  and  plosgcd  Ir  a  veucl  of  water.    Ttio  inwanl  motion  of  tho  water 
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cj«ses  in  which  the  density  of  the  solution  was  the  same: — Solution 
of  gelaline,  3  ;    of  gum,  5'17  ;   of  sugar,  11 ;  of  albumen,  12.     In 
order  that  endosmose  and  exosmosc  may  take  place,  the  liquids  most 
have  an  affinity  for  the  interposed  membrane,  and  an  affinity  for  each,^ 
other,  and  be  miscible.     According  to  Mattcucci  and  Cima,  the  inteP^^ 
posed  membrane,  whether  animal  or  vegetable,  is  very  actively  oon-^^ 
cemcd  in  the  intensity  and  direction  of  the  endosmocic  current.     The 
dificrent  surfaces  of  membranes  also  act  variously,  and  it  is  probable 
that  the  physiological  condition  of  the  membrane  has  an  important 
effect. 

256.  The  fluid  matters  absorbed  by  the  roots  are  carried  upwardi 
through  the  cells  and  vessels  of  the  stem,  under  the  form  of  a»etHilm§ 
or  crude  tap ;  they  pass  into  the  leaves,  where  they  are  exposed  to  A* 
influence  of  air  and  light,  and  afterwards  return  through  the  bark  ia 
the  form  of  descending  or  elaborated  sap,  and  a  portion  of  tbem 
ulumately  reaches  the  root,  where  it  is  either  excreted  or  mixed  with 
the  new  fluid  entering  from  the  soil.  The  presence  of  light  iseaaential 
for  the  elaboration  of  the  descending  sap.  Vegetable  growth  cannot 
progress  unless  the  vegetable  circulation  be  perfectly  aooomptished. 
This  act  of  vegetable  vitality  may,  however,  be  effected  while  tba 
plant  is  removed  from  the  action  of  light,  but  the  oxygenation  of  tha 
juices  cannot  be  perfected  without  their  free  exposure  to  its  is- 
fluence. 

257.  A»crBdia«  ar  Cmde  »mp, — In  order  to  show  the  oonrM  of  the 
fluids  in  e.xogcnous  stems,  numerous  experiments  have  been jpetfonaed 
by  Walker,  De  la  Baisse,  Burnett,  Schultz,  and  others.  These  ooa- 
sisted  in  making  incisions  or  notches  in  the  bark  and  wood  of  treca  at 
different  heights,  and  noting  the  points  where  the  sap  made  its  appear- 
ance at  different  periods  of  the  year,  more  especially  in  spring ;  abo  ia 
plunging  plants  with  their  roots  entire  into  certain  coloured  soltttaom^ 
uid  marking  the  course  of  the  coloured  fluids.  These  expertnents 
led  U>  the  conclusion  that  tlic  sap  ascends  chiefly  through  the  albuiMMD 
or  newer  wood,  proceeds  along  the  upper  side  of  the  leaves,  and  !•• 
turns  by  their  lower  side  to  the  bark  and  root  If  incisions  ant  Haia 
into  the  trunk  of  a  tree  at  diflerent  heights  early  in  spring,  it  is  fooad 
that  the  discharge  of  sap  takes  ptiice,  first  from  the  lower  parts  of  the 
incisions,  and  chiefly  from  the  alburnum  ;  while  at  a  later  period  of 
the  year  the  discharge,  or  the  bleeding,  occurs  on  both  sidea  of  the 
incision,  chiefly  from  the  new  wood  on  the  lower  side,  and  from  tba 
bark  on  the  upper  side.  If  a  plant  l)e  plunged  into  a  weak  sohUioa 
of  acetate  of  lead  (which  is  capable  of  being  absorbed),  tlie  metal  nay 
he  detected,  first  in  the  new  wood,  next  in  the  leaves,  and  then  in  dM 
bark.  In  c<-llular  plants,  where  this  divt»ion  of  structorea  does  OM 
exist,  the  sap  appears  to  equally  permeate  each  cell,  and  to  gmtoDj 
diffuse  itself  throughout  the  plants. 
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258.  From  th«  minuteness  of  the  tUsae,  and  the  difBculty  of  ex- 
nuning  the  drculation  in  a  hving  plant,  it  it  not  easy  to  determine  the 
VBHCk  throagh  which  the  sap  moves.  In  its  upward  course,  it  appears 
to  pass  tliruugli  liie  intiTci-lluliir  !>puCfS,  the  recent  woody  tissue  and 
iIm  porous  resaels,  and  in  its  downward  course  through  the  laticiferous 
v«Heb  and  cellnlar  tissue  of  the  bark,  being  also  transmitted  laterally 
through  the  cells  of  the  medullary  rays.  In  sonic  coses,  when  the 
bark  has  been  removed,  and  the  tree  continues  to  live,  the  descent  or 
fcD  of  the  sap  takes  place  by  the  cells  of  the  medullary  rays.  In  the 
tOBTic  of  this  circulation,  the  sap  nourishes  the  dilferent  organs,  its 
cvbonic  acid  and  water  are  partly  decomposed,  combinations  take 
fhce  with  nitrogen,  protoplasm  or  formative  matter  is  produced,  and 
various  secretions  are  formed  in  the  cells  and  intercellular  passages. 

259.  Gaseous  matters  are  taken  up  by  the  roots  of  plants  and  cir- 
cokted  along  with  the  sap,  as  well  as  in  the  spiral  vessels.  These 
OBtUy  consist  of  common  air,  carbonic  acid,  and  o.xygen.  Hales 
^w^  the  e.xistence  of  a  large  quantity  of  air  in  the  vessels  of  the 
Vino,  and  Geiger  and  Proust  have  proved  that  the  sap  of  this  plant 

;  5  much  carbonic  acid.     In  some  aquatic  plunts,  as  Pontederia 

r.ipa,  there  is  a  quantity  of  air  contained  in  the  vessels  or  inter- 

r  spaces,  with  the  view  of  floating  them.     In  Vallisneria,  the 

ells  in  the  centre  of  the  leaves  are  surrounded  by  air  cavities, 

ire  seen  as  dark  lines  under  the  microscope.    When  cut,  the  air 

comes  out  in  bubbles,  and  this  escape  will  continue  under  water  for 

mcnl  days,  from  the  part  of  the  leaf  attached  to  the  plant,  when 

(ipcaed  to  the  hght.    An  ounce  of  air  has  been  collected  from  two 

lotret  of  the  plant  in  six  days.     This  air,  as  well  as  that  contained  in 

n»-weedi,  does  not  enter  by  stomatn,  for  none  exist,  but  must  be 

talxi:  up  by  the  cells  probably  in  solution. 

260.  Changes  take  place  in  the  composition  and  density  of  the  sap 
in  its  upward  course,  but  the  chief  alterations  take  place  in  the  leaves 
TiteK  it  is  exposed  to  the  influence  of  light  and  air,  by  means  of  which, 
■  will  afterwards  be  seen,  carbon  and  hydrogen  are  fixed,  oxygen  is 
pen  0^  and  an  exhalation  of  watery  fluids  takes  place.  The  sap 
MDomes  denser,  and  consequently  the  process  of  endosmose  is  pro- 
moted, so  that  the  fluids  pass  from  cell  to  cell  along  the  upper  surface 
0*  the  leaf,  and  are  gradually  propelled  into  the  lower  cells,  where 
llwj  are  acted  upon  by  the  air  through  the  stomata,  and  are  ultimately 
•tat  into  the  va-scular  and  cellular  tissue  of  the  bark,  where  further 
AMOgei  take  place.  Walker,  from  his  experiments,  has  concluded 
that  until  after  the  development  of  the  leaves  no  descent  takes  place.* 

261.  Blak«r«ie4  sr  DeacvadiuB  8ap> — The  elaborated  sap  is  some- 
Ikuf  dear  and  transparent,  at  other  times  it  is  milky  or  variously 
floionred  and  opaque.     By  Schultz  it  has  been  called  latex,  and  the 

•  WtSka't  Exp.  on  Motion  ot  S»p  In  Tttt*.   Trum  Rojr.  Soc.  Edin.  L  i. 
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Tca^ls  transmitting  it  have  been  dennminated  liMkifirom  (V  36). 
latex  contaiiu  gramiles,  which  exhibit  certain  moveaumta  waii 
nicrasoope.  These  were  first  noticed  bj  Scfanlts,  wlio  hm 
xtTf  elabonite  trestlie  on  the  subject.*  Carpenter  oonadera  soeb 
movements  as  analogooa  to  those  obaemble  in  the  capillary  circala*i(» 
of  animals.  On  account  of  these  movements  in  the  latex,  the  latici- 
ivtova  vessels  have  been  denominated  CmtmckfmaUmg  (u>m.  I  move), 
and  the  movements  themselves  are  inclnded  under  the  name  Cjfclotu 
(au»x»(,  a  circle.)  Schultz  looks  upon  the  latex  as  a  fluid  of  Tital  iaiw- 
portance,  and  similar  to  the  blood  in  animals.  His  views  are  opposed 
by  Mohl,  Tristan,  and  Treviranos,  who  consider  the  latex  as  a  graankr 
fluid  containing  oil,  resin,  and  caoutchouc,  which  exhibits  molecolar 
movements  only  when  injury  is  done  to  the  vessels  containing  it. 
262.  The  planu  in  which  the  movements  ar«  beat  ohoerred,  are 
in  which  tlie  latex  is  milky  or  coloured,  such  as  VBrious  speciM  ct 
Ficus,  Euphorbia,  and  Chelidonium.  In  Us.  223  there  is  repreaealRl 
a  small  fragmcui  of  a  leaf  of 
Chelidonium  maj  us  (c«/<tn</m«), 
which  sliows  the  current  of 
orange  granules  in  the  lati- 
ciferous  vessels,  tlieir  ilirection 
being  indicated  by  arrows.  Ob- 
servation seems  to  contirm  the 
truth  of  Schulu's  stitti-nients. 
It  is  true,  as  Molil  remarks, 
that  anyinjurydone  to  the  part 
examined  causes  peculiar  on- 
eiUatory  movements,  which 
ifpeedily  cease.  Tlius  if  the 
young  unexpanded  sepal  of 
the  Celandine  is  removed  from 
the  plant,  and  put  under  tlie 
microscope,  or  if  the  inner 
lining  of  the  yoimg  stipule  of 
Vicus  elastica  be  treated  in  a 
<imilar  manner,  very  obvious 
motion  is  seen  in  the  granular  -'-^ 

contents  of  the  vessels,  and  this  motion  is  afiucted  by  prickutg  ih* 
vessels  or  by  prcosore.  In  order  to  avoid  fallacy,  however,  if  lbs 
mioroioope  be  applied  to  the  stipules  of  Ficns  elastica.  whiW  stiB 
attached  to  the  plant  and  uninjured,  it  will  be  remarked  tliai,  whits 
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witb   any    blast   object   on    the  stipule  causes   a   marked 

in  in  the  vessels  showing  their  continuity,  there  will,  never- 

\em,  be  observed  a  regular  movemeot  from  the  apex  towards  the 

bMB,  independent  of  external  intluences,  when  the  stipule  is  simply 

llViiwiiil  to  lie  on  the  field  of  the  microscope  witliout  any  pressure  or 

batever.      This  movement  has  been  observed  to  continue  for 

twenty  minutes,  and  there  is  no  doubt  it  might  have  been 

longer.      It  is  of  importance  to  distinguish  between  those 

■olceolar  movements  which  are  caused  by  injury  and  pressure,  and 

tbow  which  depend   on   processes  going  on   in  the  interior  of  the 

liriag  plant.      Those   esperiments,  though  by  no   means  complete, 

Iwd  tt  present  to  the  adoption  of  Schultz's  opinion  relative  to  the 

tarimpce  of  cyclosis. 

268.  The  elaborated  sap  descends  partly  by  the  vessels  of  latex,  and 

partly  by  those  of  the  hber.     It  has  been  said  th.-it  there  is  sometimes 

^—idifierence  in  the  sap  contained  in  these  two  kinds  of  vessels.     Occa- 

^■bnlly,  aa   in   Eupthorbia  canuriensis,  the  elaborated  sap  baa  acrid 

^toenifl*,  while  the  ascending  sap  is  bland  and  wholesome.     The 

dnoiated  sap  contributes  to  the  formation  of  the  cambium,  which  is 

pndaocd  between  the  bark  and  wood  of  exogens. 

2&4.  It  appears,  then,  that  in  the  case  of  Esogenous  plants,  the 
Aad  natter  in  the  soil,  containing  different  substances  in  solution,  is 
tetbed  by  the  extremities  of  the  roots,  ascends  to  the  stem,  passes 
^MiMjfc  the  woody  tissue,  porous  vessels  and  cells,  dissolving  and  ap- 
inoaitillg  variotu  new  substances.  Proceeding  upwards  and  out- 
«sdi^  ^is  SBp  reaches  the  leaves  and  the  bark,  where  it  is  exposed 
wim  war,  and  is  elaborated  by  the  function  of  respiration.  It  then 
nttxta,  or  dewends  chiefly  through  the  bark,  either  directly  or  in  a 
tiffattfmf  manner,  communicuting  with  the  central  parts  by  the 
vtUtatj  rays,  depositing  various  secretions,  more  especially  in  the 
blf^  aad  giving  origin  to  substances  which  are  destined  to  nourish 
■A  fbrm  new  tissues.  Finally,  it  reaches  the  extremity  of  the  root, 
iliexe  absorption  had  commenced ;  a  small  portion  is  there  excreted, 
•bib  iKe  remainder  mixes  with  the  newly-absorbed  fluids,  and  apain 
oiwolalea  in  the  sap.  The  rapidity  with  which  the  sap  ascends  is 
dependent  on  the  endosmotic  property  of  the  cells  in  the  roots,  and 
on  the  density  of  the  fluids.  An  absorption  of  water  containing 
noost  inatteis  in  solution  is  constantly  going  on  through  the  ex- 
tnmtie*  of  tlie  rootlets.  This  crude  sap  is  carried  forward  through 
lU  oeite,  Teasels,  and  intercellular  possnges,  by  a  force  which  acts  by 
(NpoiiioD.  The  stimultis  of  light,  acting  on  the  cellular  tissue  of  the 
livres,  enablw  them  to  elaborate  the  organic  compounds  which  are 
MeeHuy  for  vegetable  nutrition.  The  leaf-action  may  be  reckoned 
iw  of  attraction  or  suction.  Transpiration  gives  rise  to  a  constant 
torn  of  flnida  to  supply  the  place  of  those  exhaled. 


PBOGnZSSIOX  OF  TDK  BAP. 

265.  In  the  case  of  Endogenous  plants,  obsenrations  are  still  \ 
by  which  to  determine  the  exact  course  of  their  fluids.  The  i 
bundles  contain  woody  vessels,  which  probably  are  concerned  in  the 
ascent  of  the  sap.  and  vessels  equivalent  to  those  of  the  bark  and  of 
the  latex,  which  serve  for  the  descent  of  it.  The  cellular  tissoe  b  also 
probably  concerned  in  the  movements.  Cambium  is  prodaoed  in 
these  plants  in  the  neighbourhood  of  the  vascular  bundles,  and  is  thus 
generally  dilTused  through  the  texttire  of  the  stem.  In  acrogenon* 
stems,  it  is  likely  that  the  sap  follows  the  same  course  as  in  Endogen*. 
although,  in  regard  to  both,  experiments  are  still  wanting.  In  cellolsr 
plants,  transmission  of  the  sap  takes  place  from  one  cell  to  anotlii-r . 
and,  as  their  texttire  is  often  delicate,  the  movements  are  rapid, 
tlany  of  these,  as  sea-weeds,  when  plunged  into  water,  after  having 
been  dried  by  evaporation,  imbibe  the  fluid  with  very  great  rapidi^, 

266.  The  rnasr  orihv  PropmieB  orihe  timp  has  been  investigatMi 
by  Malpighi,  Holes,  Dutrochet,  Draper,  Briicke,  and  Liebig.  While 
the  capillarity  of  the  vessels  in  the  higher  plants  operates  to  a  certain 
degree,  it  would  appear  that  the  process  of  endosmose  is  that  by  which 
the  continued  imbibition  and  movement  of  fluids  is  chiefly  carried  on. 
From  the  loss  of  its  watery  contents,  by  exhalation,  and  the  meta- 
morphoses going  on  during  the  process  of  nutrition  and  secretion,  the 
sap  becomes  gradually  more  and  more  dense,  and  thus,  throughout 
the  whole  plant  there  is  a  forcible  endosmotic  transmission  of  the 
thinner  fluids,  and  a  constant  change  in  the  contents  of  the  cells  and 
vessels.  These  movements  will  of  course  take  place  with  greater 
vigour  and  rapidity  according  to  the  activity  of  the  processes  goiag 
on  in  the  leaves,  which  thus  tend  to  keep  up  the  circulation.  Wbile 
the  ascending  movement  of  the  sap  is  powerfully  promoted  by  tiia 
active  operation  at  the  surface  of  the  leaves,  its  lateral  movements  ars 
no  less  influenced  by  the  indi\-idual  rektions  of  each  distinct  cell, 
since  the  different  functions  of  separate  cells  when  actively  exercised, 
call  into  action  those  vital  agencies  by  which  a  transmission  of  ifce 
cellular  contents  is  effected. 

267.  Dra{>cr  attributes  the  movement  of  the  sap  to  capillary  attno* 
tion,  which  he  considers  as  an  electrical  phenomenon.  This  attnoboo 
takes  place  when  a  fluid  moistens  a  capillary  tube,  and  there  can  be 
no  flow  unless  a  portion  of  this  fluid  is  removed  from  the  iq>per  ez- 
tremity  ;  for  capillarity  will  not  of  itself  raise  a  fluid  bejraod  tM  tad 
of  the  tube.  Evaporation  and  transpiration,  which  take  place  ia 
the  leaves  remove  a  portion  of  the  vegetable  fluids,  and  thus  tfaey 
promote  the  capillary  action  of  the  vessels.  When  two  fluids  al 
different  kinds  come  into  contact  in  a  tube  on  diflerent  sides  at  a 
membrane  (which  membrane  being  porous,  may  be  oooddcred  m 
made  up  of  numerous  short  capillary  tubes),  that  will  pass  tlie  CmImi 
which  wets  it  most  completely,  or  has  the  greatest  affinitj  br  it 
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Benee,  Draper  explains  the  pbenotnena  of  endosmose  and  exosmose 
by  referring  them  to  capillary  aitrncfion,  aided  by  transpiration. 

268.  Liebig  adopts  a  somewhat  similar  view  of  the  phenomena. 
He  states  that  the  accurate  experiments  of  Hales  have  shown  tlie 
c&Ota  of  evaporation  and  transpiration  on  the  movements  of  sap. 
IVanapiration  takes  place  chiefly  in  clear  and  dry  weather,  and  conse- 
qoently  is  regulated  by  the  hygrometric  state  of  the  atmosphere. 
When  the  weather  is  cloudy  and  the  atmosphere  moist,  transpiration 
ii  checked,  and  stagnation  of  the  juices  takes  place.     The  greater  the 
tnm^stration,   the  greater   the  supply  of  fluid   necessary.      Hence, 
plants  kept  in  the  dry  atmosphere  of  rooms  fade  from  want  of  a  due 
tupply  to  compensate  for  transpiration  ;  and  hence  the  importance  of 
praning  plants  before  transplanting  them,  so  as  to  diminish  the  eva- 
^JOnting  surface,  and  of  performing  the  operation  in  dull  and  moist 
^^■ttther,  so  aa  to  allow  the  absorption  of  fluids  to  keep  pace  with  the 
^■nipiration.     This  process  of  transpiration,  therefore,  by  forming  a 
tioaum,  assists  capillary  attraction  and  the  atmospheric  pressiu'e,  and 
ibns  the  fluids  rise.     As  the  process  of  endosmose  and  exosmose 
depends  on  the  chemical  aflinity  between  the  fluids  on  each  side  of  a 
lacmbrane,  the  porosity  of  the  membrane,  and  the  attraction  existing 
hrtweeu  it  and  either  of  the  fluids,  it  follows  that  the  nature  of  the 
pnifiM  of  the  cells  and  vessels  of  plants  must  have  a  marked  effect 
CO  their  contents  and  secretions. 

869.  The  observations  of  physiologists  and  chemists  thus  lead  to 
dit  conclusion,  that  the  movement  of  the  sap  in  plants  is  due  partly 
to  the  changes  eflected  in  the  leaves  and  other  green  parts,  by  light 
ndair;  partly  to  capillary  attraction,  the  continuoas  influence  ofwhich 
iikept  op  by  the  constant  loss  of  fluids ;  and  partly  to  endosmose  and 
Ctgimose.  It  may  be  said  that  there  is  a  vis  a  tergo,  without  the 
pRKQoe  of  leaves,  as  shown  by  the  experiments  of  Hales  (flg.  224), 
nnbined  with  vis  a  fronte,  depending  on  the  suction-power  of  the 
leirei. 

270.  When  cut  twigs  or  flowers  are  put  into  water,  their  functions 
B»  kept  up  for  some  time  by  endosmose  and  capillarity.  The  latter 
power  has  great  influence  in  such  a  case,  and  hence  the  clcuier  the 
CM  the  better,  so  that  no  l^cemted  or  ragged  edge  may  interrupt  its 
operation.  In  these  circumstances  also  small  solid  particles  and  col- 
ourmg  matters  will  enter  the  tubes.  Boucheric  found  that  felled 
!>««,  the  extremities  of  which  were  immediately  immersed  in  various 
Hluions,  continued  to  imbibe  them  with  great  force  and  rapidity  for 
BiBij  day*.  A  Poplar,  92  feet  high,  absorbed  in  six  days  nearly 
iisy-«x  gallons  of  a  solution  of  pyrolignite  of  iron. 

8iL  Heat  and  light  have  a  powerful  influence  on  the  movements 
ofthe  lapi  by  promoting  transpiration  and  the  action  of  the  cells. 

o2 
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Ailer  the  winter's  repose,  the  first  genial  sunshine  of  spring  stimv 
the  sap  to  activity,  and  afler  the  leaves  are  expanded,  the  cirou' 
goes  on  with  yigour.  The  effect  of  leaf-bads  in  promoting  the  more- 
ment  of  sap,  may  be  exhibited  by  introdacing  a  smgle  branch  of  ■ 
vine  growing  in  liie  open  air  into  a  hot-house  during  winter,  thitt 
exposing  it  to  heat  and  light  In  this  case  the  leases  are  developed, 
:iad  the  fluids  are  set  in  motion  trom  the  roots  upwards,  so  as  to  sa|>- 
ply  thb  single  branch,  although  in  the  other  branches  there  is  no 
circulation. 

272.  In  spring,  the  first  effect  of  light  and  warmth  is  to  ttimulate 
the  leaf-buds.  These  enlarge,  and  the  endosmotic  process  commence* 
in  their  cells.  This  is  communicated  to  other  cells,  and  gradnallj 
extends  to  the  root,  which  draws  up  a  continued  supply  of  fluids  from 
the  soil.  The  matter  stored  up  during  the  winter  undergoes  chaagcs ; 
certain  substances  are  dissolved,  and  thus  the  sap  is  thickened,  so  that 
the  endosmotic  process  is  powerfully  increased,  and  the  whole  plAot 
exhibits  an  active  and  vigorons  circulation.  The  starch  deposited  ia 
the  previous  season  becomes  converted  into  sugar  and  dextrine,  it  it 
thus  readily  acted  on  by  the  ascending  fluids,  and  in  a  state  of  soln- 
tion  admits  of  being  generally  ijiffused.  Towards  the  latter  part  of 
the  season,  when  the  heat  and  light  decrease,  the  leaves  perform  their 
functions  more  languidly,  and  there  is  a  near  approach  to  equilibria 
in  the  density  of  the  fluids,  and  ultimately  there  is  a  ocaauioo  of  i 
oirculation. 

273.  Liebig  thinks  that  in  the  case  of  the  vine,  in  whidt, 
to  Brilcke,  the  specific  gravity  of  the  sap  in  spring  is  very  litti*  i 
than  tliat  of  water,  the  rise  of  the  sap  docs  not  at  this  season  itpoiA  ' 
on  endosmose,  but  on  the  disengagement  of  gas,  which  waa  shown  by 
Ualcj  to  be  given  off  in  large  quantities,  when  the  vessels  woe  eu. 
The  gas  is  conjectured  to  be  carbonic  acid  gas,  judging  from  the  ex- 
periments of  Geiger  and  Proust,  who  showed  that  the  sap  of  ' 
cfintains  much  of  this  acid.  There  is  probably  also  sotiie  oxyg 
duced  in  the  vesseU.  In  some  stems  by  the  breaking  up  of  ih 
cavities  full  of  air  are  produced.  Air-cavities  are  also  met  with  I 
Invcs  of  many  plants,  particularly  in  the  floating  leaves  of  aciuati 

274.  The  height  to  which  the  snp  rises  ii>  the  case  of  lotiy  t 
with  spreading  roots,  is  very  great.  The  force  with  whidi  it  aseeads 
has  been  measured  by  Hales,  and  is  found  to  vary  according  to  tlw 
stst«  of  the  weather  nod  the  vigour  of  the  pliuit.  By  fastening  n  b«Bl 
tnbe,  containing  mercury,  on  the  stem  of  the  vine,  h«  found  in  one 
of  his  experiracnfa  iliat  the  sap  raised  the  mercury  upwards  of  thirty 
inches.  The  apparatus  used  by  Hales  is  similar  to  th«t  used  bt 
Dutrochet,  to  measure  endosmose,  as  is  represented  at  fig.  it*. 
where  e  u  the  item  of  a  vine  cut,  (  is  a  bent  gloss  tube  fittetl  to  dt* 
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extremity  of  the  vine  by  a  copper  ring,  v,  carefully  luted  and 
by  a  bit  of  bladder,  m;  n  n  represents  the  level  of  the 
inerctiry  in  the  two  branches  of  tlie 
lower  curvature,  before  the  ox[ieri- 
oeot,  and  n'  n'  the  level  at  the  conclu- 
rion  of  it.  Ue  calculated  that  the  i'orce 
of  the  np  in  the  vine,  in  some  of  bis 
experiments,  was  five  times  greater 
than  that  of  the  blood  in  the  crural 
artery  of  the  horse. 

875.  Special  IlIaTrmeaia  of  FlnliU. — 

Besides  this  general  circulation  ol'  the 
•ap,  special  movements  have  been  ob- 
s^red  in  the  individual  cells  of  plants, 
which  have  been  included  under  the 
uffle  of  Rotation  {rota,  a  wheel),  or 
Ofratim  {gi/rus,  a  circuit  or  circle). 
These  motions  have  been  detected  in 
^  celli  of  many  aquatic  plants,  espe- 
Btlly  species  of  Chara  and  Vallisneria, 
ffid  io  the  hairs  of  Tradescantia.  The 
Dts  proceed  in  a  more  or  less 
direction,  and  are  rendered 
Me  by  the  granules  of  chlorophylle 
lliey  carry  along  with  them. 
IInm  exist  also  other  granules  in  the 
Mil^  which  are  coloured  yellow  by 
iodine^  and  are  probably  of  a  nitro- 
pnous  nature. 
27ti.  'Ihe  species  of  Chara,  in  which 
I  been  observed,  are  aquatic 
in  stagnant  ponds,  and 
.  of  a  aeries  of  cylindrical 
ecOi,  placed  end  to  end.  Sometimes 
ilie  plant  eonsists  of  a  single  central 
rU;  at  otlier  times  there  are  several 
Rulln'  ones  surrounding  it,  which  re- 
luire  to  be  scraped  off  in  order  to 
•M  the    movements.      Iilany   of   the 

are  incrosted  with  calcareous  "* 

■o  as  become  opaque,  while  others,  as  Chara  flexilis,  included 

n^m — gj^N*.^-".-!.*  I.'- n-'. '  ^'^  !*Iiow  the  rorceora.itfcDt  of  Uioup.  c.  Stod[  of  a  rioe  cut. 
^^0tmtmbm  %  '  'c  itiochLNi  u>  the  upper  part  of  the  vlne-Moclt,  by  meam 

<f «  nu«r  on.  tnfjiiu  of  a  Jute  and  piece  of  a  bladder,  an.    a  a.  Levei  of 

S^<Maammm!-.  --^iictie^  uf  Uietube  at  the  comincacoment  of  tbeexperiaicuL 

*,  l«a«l  al  (He  i'iinL^iuiui  ul  Uta  Mpetuneut 


under  the  division  Nitella,  have  no  incrattation,  and  are  transparenL 
Those  plants  with  unincrustcd  tubular  cells  best  exhibit  such  movfr- 
ments.  In  these  plants  the  ram'emeats  take  place  between  the  two 
membranes  of  which  the  cell-wall  is  composed.  They  are  not  inter- 
rupted  should  a  division  of  the  cell  be  eflccted  by  ligature,  as  » 
separate  motion  muy  then  be  observed  in  either  section.  Some 
granules,  of  a  green  colour,  are  attached  to  the  cell-wall,  whUe  others 
are  carried  with  the  current,  which  passes  along  one  side  and  returns 
by  the  other,  following  an  elongated  spiral  direction.  The  descend- 
ing current  in  the  branches  is  ne.xt  to  the  axis. 

277.  In  Vallisneria  spiraliii  (which  includes  V.  &ricbeliasa  and 
Jacquiniana),  the  cells  in  all  parts  of  the  plant,  as  in  the  leaf,  root, 
flower-stalk,  and  calyx,  contain  numerous  green  granules,  and  aa 
oocasional  cytoblnst  or  nucleus,  which,  under  certain  circnmstanooi, 
are  carried,  with  the  juices  of  the  plant,  in  continual  revolution  ronmi 
the  walls  of  each  cell.  Although  in  ditTerent  cells  the  currents  pro- 
ceed often  in  different  directions,  still,  in  any  given  cell  the  rotatioo 
is  uniform ;  for  if  stopped  by  cold  it  resumes  the  same  direction. 
Rotation  will  continue  in  detached  portions  of  the  plant  for  sereral 
days,  or  even  for  three  or  four  weeks.  The  best  way  of  showing 
these  motions  is  to  take  a  small  portion  of  a  young  leaf  and  divide  it 
in  halves,  by  making  a  very  oblique  section  on  the  plane  of  the  leaf, 
by  which  means  a  transparent  end  is  obtained.  This  should  be  dooc 
at  least  an  hour  before  it  is  put  under  the  microscope.  The  part  b 
to  be  viewed  in  water,  between  two  pieces  of  glass ;  and  a  little  beH 
is  sometimes  useful  in  causing  the  movements  to  commence.  Id 
Vallisneria  the  motion  ceases  at  about  4.5°  F.ihr.,  while  in  Charm,  it 
goes  on  at  a  lower  temperature ;  if  the  temperature  be  raised  abova 
150°  the  motion  ceases. 

278.  A  similar  intra-cellular  circttlation  is  seen  in  species  of  Pota- 
mogeton,  Ilydrocharis,  and  Anacbaris,  as  well  as  in  the  monili- 
form  purple  hairs  on  the  filaments,  and  in  the  ealycine  hairs  of  Trade- 
scantia  virginica.  In  the  examination  of  these  hairs  a  higher  micn>- 
soopic  power  is  required  than  in  the  case  of  the  plants  preriouilj 
mentioned.  The  nucleus  in  the  cells  of  these  hairs  is  usually  fix«d  to 
the  walls,  and  the  movements  take  place  to  and  from  it,  and  appaar 
to  be  confined  between  a  double  cell-wall.  Fig.  225  shows  a  oalyetoi 
hair,  p,  of  Trsde»CAntia  virginica,  with  a  small  portion  of  the  pptdo- 
mis,  «  e,  on  which  a  st/oina,  s,  is  seen.  In  each  of  the  cells,  both  o( 
the  epidermis  and  the  hair,  there  is  a  nucleus,  n,  and  rotatory  oor- 
rents,  the  direction  of  which  is  indicated  by  that  of  the  arrows.  In 
each  cell,  us  seen  in  a,  there  are  several  currents,  which  oroai  eaeh 
other  at  the  point  where  the  nucleus  is  situated,  thus  giving  rin  to 
the  flppearanco  of  an  irregular  net-work.    The  hairs  of  many  otbcr 
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ig  plants  exhibit  rotation  (fig.  86),  and  it  is  probahle  that  in 

■11  joang  cells  there  are  currents 

or  streams   radiating  from   the 

nucleus.      The  Quid  circulating 

is  a  mucilaginous  protoplasm  or 

fatmative  matter,  and  in  Chura 

aad  Vallisneria  it  forms  a  unifunn 

invesQng  layer  on  the  inner  sur- 

fiwe  of  the  cell.     The   motions 

wuuld  appear  to  be  connected  in 

some  way  with  the  nutrition  of 

cells  and  the  formation  of  new 

ones;  and,  while  they  continue 
throughoat  Hie  in  aquatics,  tliey 
oten  oeaae  io  pUnts  liviog  in  air, 
tfter  they  have  attained  a  ocrtiiin 
derrelopment.  Mohl's  experi- 
IMOt*  have  shown  that  at  the 
taaperatare  of  66°  F;ihrenheit, 
the  qmckest  motion  was  l-125t)i 
of  a  Pansian  line,*  the  slowest, 
)th,  and  the  mean,  l-18oth. 
Someof  these  movements, 
lly  in  hairs,  were  looked 
by  Schultz  as  occurring  in 
minute  ve^els,  and  therefore  he 
included  them  under  cyclosis. 
Sdildden  maintains  that  in  tlie 
Vdlisneria  cells  it  is  not  the  cellu- 
Iv  Bip  that  is  in  motion,  but  i\ 
Bmeilaginousflaid,  with  which  thechlorophyUegranulesand  the  nucleus 
tte  connected,  and  which  flows  in  an  uninterrupted  manner  along  the 
nQ-wallB,  but  on  account  of  its  transparency  and  slight  thickness,  is  not 
oily  seen.  In  Chara,  also,  he  states  it  is  not  the  cell-sap  which  moves, 
bu  a  denser  fluid,  present  in  large  quantity,  and  occupying  the  outer 
W  of  the  cell-cavity.  Mohl  thinks  that  a  homogeneous  protoplasm 
^  these  cells  at  first  completely,  but  that  during  growth  it  becomes 
wUowed  out  into  one  or  more  cavities,  and  that  around  these  the 
Bndlaginous  matter  circulates.  In  Vallisneria,  there  is  only  one 
•riiy,  while  in  other  plants  there  are  several,  giving  rise  to  the 


•  PulduUne-OSSSlSoflscll. 

t  Ml— Hair,  p,  ttken  from  the  ralri  of  Tndeacanlla  Tirelnic*,  with  t  HtinTI  iwrtlon  of  the 

^""k «  «,  on  which  there  U  e  itome,  m.   In  each  af  the  epTdonnel  cell*  there  ks  a  nucleus  n. 

Eit»  (rotation),  the  direction  of  which   ii  Indicated  by  the  arrowa.    In  each  rcU  there 

^--~ — I  cnrretita  moTtng  to  and  (him  the  nocieua,  aa  la  well  aeen  at  a    la  the  elongated  celu 

■Wbiir,  the  nuclear  h,  la  carried  along  with  the  cumoita 
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appearance  of  mucilaginous  streams  or  lines  nmoing  from  the  i 
to  the  cell-wall.  These  mucilaginous  lines,  he  says,  occarioatUy  i 
ths  circulation  has  ceased,  remain  permanently  on  the  cell-wnll.  The 
ethtencc  of  spiral  fibres  in  cells  has  been  traced  to  currents  of  this 
kind.  Amici  is  of  opinion  that  in  chara  the  chlorophylle-granules  Going 
the  walls  of  the  cell  exercise  a  galvanic  action  upon  the  sap,  and  tbot 
the  notion  is  thereby  produced. 

280.  The  velocity  of  the  currents  in  Tarious  plaots,  at  66"  to  68* 
Fahrenheit,  is  thus  given  by  Mohl : — 

Fikraantal  hain  of  TradsMauitia  vlrgiaica,— riu  to  vJo  of  B  Paridaa  line  in  •  MeODd; 

LwvM  of  VoUimerU  fpinli»— qoiekat,  j\j;  aloveit,  (^;  mesn,  rty  of  m  llat  la 

a  nooud. 
.Stinging  hain  of  Dtrica  baeelftiri — quiclreM,  '^■,  slowest,  ^;  nraui,  ^iv- 
CeUnlir  ttanu  of  ynnng  ibuul  ut  S«<d>tAria  MiL.HuilbIia,  ,{^,  to  ^^^ ;  muii.  ^\f. 

"  "         leaf  of  do.,  iVrih  w  m'nj ;   n"""",  tiW 

Hain  of  Cncnrbita  Pepo— i^ulckoit,  ^^^i  nlowest,  fV^T,;  mean,  riVv- 

The  menjairements  were  mode  by  noting  the  passage  of  the  globule* 
across  the  field  of  a  micrometer,  fixed  in  the  ocular  of  the  microaoope, 
and  counting  the  strokes  of  a  second's  pendulum.  These  iBOTemeBta 
appear  more  rapid  to  the  obsierver ;  but  then  it  must  be  recoDeoted 
that  the  ports  ore  seen  in  a  highly  m.igniticd  state. 

281.  Tke  raaw  cr  BviaitMi  has  not  been  satisfactorily  expluied. 
Some  attribute  it  to  electrical  or  magnetic  currents  cjuising  attractUB 
and  repulsion  of  the  granular  contents  of  cells.    The  ditforent  CQdj^^l 
of  the  cells,  according  to  them,  mutimlly  act  and  react  on  each  (4^^| 
and  thus  give  rise  to  movements  similar  to  those  which  take  ptoor  oc 
the  surface  of  water  when  oilj  or  resinous  matters  are  oddrd,  aad 
which  have  been  called  epipolie  ((xixex^r,  on  the  surface).     Keoeat 
ub*ervation»,   by  Dntrochef,  seem  to  show  that  the  magnetic  foroc 
exorcises  no  influence  over  the  movements  in  Chara.     Others  bclier* 
that  while  beat,  and  electricity,  and  physical  agents,  stimulate  th«aa, 
movements,  they  are  not  the  cause  of  them.     Some  trace  the  move 
ments  to  the  presence  of  tlic  nucleus,  and  look  upon  them  as  connocti 
with  the  period  of  growth  when  new  cells  are  being  formed,  and 
ceasing  after  the  nucleus  haa  disappeared.     Mechanical  expla 
fiul  to  explain  the  nature  of  those  movements.      This 
gyration  is  not  connected  with  general  circtilation  of  the  sap, 
special  movement  in  individual  cells.     As  yet,  no  good  expUnatto 
of  it  haa  been  brought  forward.     All  we  can  say  is,  that  the  mo 
must  be  considered  as  physico-vttal  phenomena. 

S. — BisPULino.x  or  Puum. 

282.  The  clionges  which  are  produced  in  the  atmoiphere  by  U« 
plants  have  been  included  under  the  title  of  VegtlabU  Rett ' 
riic  experiments  of  Priestley,  in  1771,  showed  that  plants  when  pot ' 
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too  an  atiDospbero  containing  a  considerable  proportion  of  carbonic 

add,  and  exposed  to  ligiit,  purified  the  air  by  removing  carbon  and 

producing  oxygen.     Air  iu  which  niiinials  had  died  was  ihiis  rt-n- 

dered  again  fit  for  breathing.     Percival  continued  those  observations. 

Scbeele  made  a  series  of  experiments  with  nitrogen  in  place  of  carbonic 

leid,  and  be  found  that  plants  did  not  purify  an  atmosphere  composed 

rf  nitrogen  alone.     The  foid  air,  then,  in  his  experiments,  diflered 

completely  from  that  in  Priestley's  experiments,  and  hence  the  diflerence 

jf  results.    IngenhouE  nnd  Senebier  performed  numerous  expei-iwents, 

which  proved  that  during  the  day,  plants  gave  out  oxygen  gas,  while 

daring  darkness,  this  process  was  suspended.     The  former  has  shown 

that  we  green  portions  of  all  vegetables,  irrespective  ot  their  specific 

properties,  are  equally  available  for  such  operations ;  that  it  is  from 

the  under  suif.jce  of  the  matured  leiives  that  oxygen  is  chiefly  given 

off;  and  that  in  plants  placed  in  the  shade  the  action  of  the  leaves 

does  not  prevent  deterioration  of  the  air.     Saussure  stated,   that 

ilaring  the  night,  oxygen   gas  was  absorbed  in  different  quantitie.^ 

by  plants.      Fleshy   plants   absorbed    least ;    next   came   evergreen 

trees,  and   then  deciduous  trees  and   shrubs.      This   absorption   of 

siygen  is  attended  with  the  formation  of  carbonic  and  other  acids. 

his  been  said  that  some  leaves,  on  account  of  this  process  of 

idation,  are   acid   in  the  morning,  and  become    tasteless  during 

tke  day.     DecandoUe,  Ellis,  Daubeny,  and  numerous  other  observers, 

htre  confirmed  the  conclusions  drawn  by  the  early  experimenters. 

The  results  of  all  tliese  observations  are,  that  plants,  more  especi- 

•Dy  their  leaves  and  proon  parts,  have   the  power  of  decomposing 

wbonie  acid  under  the  influence  of  solar  light,  and  of  evolving  oxygen. 

While  in  darkness,  no  such  decomposition  takes  place,  oxygen  is  ab- 

•orbed  in   moderate  quantity,  and  some  carbonic  acid  is  given  off. 

The  former  process  caused  by  the  deoxidizing  power  of  plants,  much 

aoeeds  the  latter  in  amount. 

283.  Burnett  endeavoured  to  show  that  there  are  two  processes 
oontttitly  going  on  in  plants,  one  being  what  he  calls  digestion,  con- 
Wiog  in  the  fixation  of  carbon  and  the  evolution  of  o.xygen,  and 
•ly  etrried  on  during  the  day ;  the  other  being  what  ho  calls  proper 
'tpirathn,  consisting  in  the  evolution  of  carbonic  acid  gas,  and  carried 
Dcm^  periods  of  a  plant's  growth.  He  thinks  that  bis  exjieriment.'! 
pwre  the  disengagement  of  carbonic  acid  from  the  leaves  of  plonts, 
^  during  night  and  day.  Carpenter  entertains  similar  opinions. 
Be  ooosiders  that  imder  all  circumstances  vegetable  respiration  is  a 
praecn  c(>ntinued  throughout  and  essential  for  vegetable  life,  that  it 
HOttti  of  tiie  elimination  from  the  system  of  the  superfluous  carbon, 
*Aa  by  its  entering  into  combination  with  the  oxygen  of  the  air, 
»  by  giving  off  carbonic  acid  to  replace   the  oxygen  absorbed.* 

•  Cupeoler,  Prin.  Pby.  p.  TMl 
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Mr.  Pepys  is  of  opinion  that  the  evolution  of  carbonic  acid  indie 
nbnormai  condition  of  the  leaf,  which,  in  the  process  of  healthj  i 
vegetation,  absorbs  carbonic  acid  and  disengages  oxygen.    He  I 
that  the  action  of  light  leads  to  the  greater  perfection  of  this  i 
which    is    less   eniTgeiically    t't^rlui  iiied,    it    nut   wholly   suq>awkea 
during  the  night.*     What  is  generally  called  vegetable  reqnntian, 
may  be  regarded  as  equivalent  to  digestion,  consisting,  as  it  does,  of 
the  decomposition  of  certain  matters,  and  the  fixation  of  others  by  a 
process  of  assimilation ;  but  there  is  no  evidence  of  the  constant  aua- 
iatioD  of  carbonic  acid  from  healthy  leaves  in  the  same  way  u  i 
in  animal  respiration.    It  would  appear  to  be  more  correct  to  < 
the  processes  in  animals  and  vegetables  as  opposed ;   respir 
the  former  being  the  elimination  of  carbon,  while  in  the  latter  it  it  tlie 
elimination  of  oxygen. 

284.  The  changes  produced  in  the  atmosphere  are  caused  chiefly 
by  the  superficial  green  parts  of  plants.  It  was  long  ago  supposed 
that  the  spiral  vessels  from  their  structure  were  to  be  looked  upoo  ■> 
true  wind-pipes  or  traches,  conveying  air  from  the  stomata  or  pore* 
in  the  leaves.  But  although  they  contain  aeriform  matters,  they  have 
been  shown  to  be  not  directly  concerned  with  the  changes  in  the 
atmosphere,  and  to  have  no  immediate  connection  with  the  ttomAtii 
The  oxyeen  evolved  by  plants  appears  to  be  derived  from  tbecftrboois 
acid  (CO'),  the  carbon  of  which  is  appropriated,  and  from  water  (HO), 
the  hydrogen  of  which  is  assimilated.  Light  is  necessary  for  thew 
decompositions,  and  it  is  probable  that  the  alkalies  taken  up  by  iIm 
roots  aid  the  process. 

285.  If  the  leaves  of  a  plant  are  bent  under  an  inverted  tumbler  of 
water,  in  a  pneumatic  trough,  aad  exposed  to  the  sun,  bubbles  of  gm 
will  soon  be  given  off,  which  are  found  to  be  pure  oxygen;  and  if  the 
water  contains  carbonic  acid,  there  will  be  a  diminution  in  its  quantity. 
The  same  leaves  in  darkness  will  not  evolve  any  oxygen,  tight  being 
essential  for  the  process.     The  oxygen  derived  from  the  carbonic  acia 
may  be  oil  evolved,  or  part  of  it  may  in  its  nascent  state  enter  intn 
certain  combinations  within  the  plant.      The   brighter  and   longer 
continued  the  light,  the  more  o.xygen  is  given  off,  and  llie  grealw  ih» 
quantity  of  carbon  added  to  the  plant.    If  a  healthy  plant  is  covered  hf 
a  bell  jar,  and  exposed  to  light  for  twelve  hours,  oxygen  will  be  fonned^ 
and  if  carbonic  acid  be  added  to  the  air,  it  will  gradually  diminiite* 
while  the  oxygen  will  increase.     During  the  night  the  action  m  i^ 
versed,  and  if  the  plant  is  lefb  twelve  hoius  in  darkness,  the  oxyr^'** 
will  decrease,  while  carbonic  acid  will  increase.     Daubeny,  from  fc^i^ 
experiments  respecting  the  action  of  plants  on  a  known  amonat      4" 
atmospheric  air^-effected  by  placing  plants  beneath  larg*  fliiiin^ 

*  Pe}>Tt  00  Uw  BoplnttoB  a(  Uwrai  «t  V\tnU.   PUII  Truu  UU,  %  flk  ^H 
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that  iMves  are  requisite  for  the  puriiicatioo  of  the  air,  that  tba 

ion  of  light  on  them  gives  rise  to   the  emission  of  oxygen,  and 

e   decomposition   of  carbonic  acid,    that   for    the   eliminution   of 

oxygfn  tliL-  presence  of  tsirbooic  acid  is  requisite,  and  that  the  greatest 

•OMunt  of  oxygen  which  can,  by  vegetable  respiration,  be  added  to 

■ireoafined  within  ajar  is  18  per  cent.* 

886.  The  fixation  of  carbon  probably  takes  place  gradually,  giving 
life  «t  differeat  stages  to  the  formation  of  various  organized  compounds. 
Thus,  two  atoms  of  carbonic  acid,  by  losing  one  of  oxygen,  become 
oxalic  add;  this  oxidic  acid,  with  the  aid  of  water,  may  yield  other 
aoidc,  ftom  which  by  the  elimination  of  oxygen,  and  the  addition  of 
lh«  eleiiMott  of  water,  various  uoazotiscd  matters,  as  starch,  gum,  and 
•agar,  may  be  derived  ;  these  changes  being  promoted  by  the  presence 
of  alkaliea.  The  fixation  of  carbon  and  hydrogen  from  the  decompo- 
ntion  of  carbonic  acid  and  water,  gives  rise  to  tlie  formation  of  the 
nrioui  seeretioos  found  in  the  liark  and  external  cells,  as  chlorophylle, 
mill*,  oils,  eaoatchoui:,  and  wax. 

887.  Carbonic  acid,  as  has  been  already  noticed,  is  token  up  in  large 

raty  by  the  roots  of  plants  from  the  soil,  and  it  is  also  probably 
bed  from  the  ataioephere  by  the  leaves.  In  the  interior  of  plants 
it  u  changed  io  various  ways,  but  it  is  in  tlie  leaves  more  especially 
that  its  decomposition  takes  place.  At  night  it  is  given  off  unchanged, 
I7  what  Liebig  considers  as  a  mere  process  of  exosmose,  in  consequence 
L^tbe  disaolved  acid  being  no  longer  assimilated  by  the  action  of  light. 
^HDthen  tay  that  carbonic  acid  is  not  produced  by  exhalation  only,  but 
^HbiIso  derived  from  the  direct  union  between  the  oxygen  of  the  air 
^BKd  the  carbon  of  the  plant.  This  may  occur  in  some  plants  without 
^^  hires,  OS  Fungi,  where  a  direct  process  of  oxidation  takes  place  in  the 
orpuic  matters  which  have  been  ussimikted.  Tire  qu.^ntily  of  this 
KM  given  off  durbg  the  night,  is  by  no  means  equal  to  that  which  is 
•laorbed  by  the  pLiiit  during  the  day. 

86&  T)»e  parts  of  plants  which  are  not  green,  seem  to  absorb  o.xygen. 

Tkai,  roots  and  subterranean  organs  act  in  this  way,  and  the  presence 

"f  oxygen  seems  to  be  necessary  for  their  growth.     There  are  also 

oottiu  periods  in  the  life  of  a  plant  when  carbonic  acid  is  given  off 

ia  liTge  quantity,  even  during  the  d.iy,  depending  on  a  chemical  change 

•Aiag  place  in  the  starch  of  the  plant,  by  which  it  is  converted  into 

These  periods  are  gerniiuation,  (lowering,  and  fruiting.     The 

produced  will  be  alluded  to  when  these  subjects  are  considered. 

lUnts  are  decaying,  or  are  in  an  unht.ilthy  state,  they  undergo 

'  changes,  by  which  carbonic  acid  is  formed.     Tliis  was  found 

Burnett  to  nave  influenced  the  results  of  some  of  Mr.  Ellis's  early 

ipeiiments. 

!89.  Certain  plants  have  a  great  power  of  decomposing  carbonic 

*  Dnbeaf  on  the  Actioa  of  Flulj  on  Almosphen.    PhU.  Trua.  183S,  p.  183. 
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add  under  the  action  of  light.  This  is  particulurly  the  ease 
aquatics.  It  is  thus  that  they  keep  up  the  purity  of  the  pools  and 
ponds  in  which  they  grow.  Pistia  Stratiotes  has  this  e£lect  in  the 
Batavian  ponds,  and  Sir  H.  Davy  notices  the  great  vigour  of  aquaue 
plants  in  the  lake  Solt'atara,  where  carbonic  acid  was  constantly  bub- 
bling up  on  the  surface.  The  oxygenation  of  the  water  by  aquasici 
has  also  been  observed  by  Morren  of  Geneva. 

290.  Experiments  have  been  nmde  as  to  the  effect  of  the  difierent 
rays  of  the  spectrum  in  aiding  the  decomposition  of  carbonic  acid,  by 
the  green  parts  of  plants.  Draper  states  that  the  light-giving  rays,  or 
those  nearest  tlie  yellow,  have  the  greatest  effect ;  while  the  heat-giving 
and  the  tithonic,  or  chemical  rays,  had  scarcely  any  influence.  Hie 
experiments  of  Hunt  also  lead  to  the  conclusion,  that  the  yellow  rays 
have  most  effect  in  the  fixation  of  carbon,  and  in  the  production  of 
woody  matter. 

291.  While  the  breathing  of  man  and  animals,  and  the  varioni 
processes  of  combustion,  are  constantly  abstracting  oxygen  from  the 
atmosphere,  and  substituting  carbonic  acid,  plants  are  decomposing 
this  noxious  gas,  and  restoring  the  oxygen.  In  tropical  coontiiei^ 
where  the  vegetation  is  luxuriant  and  the  light  intense,  the  fixation  of 
carbon  and  evolution  of  oxygen  goes  on  with  great  vigour,  thus  fur- 
nishing a  supply  to  those  regions  where,  during  certain  periods  of  the 
jear,  both  vegetation  and  heat  are  deficient. 


Effects  of  certain  Gates  on  livin/f  PUaUt. 


292.  It  has  been  already  stated  that  plants  can  live  in  an  i 
phere  containing  a  considerable  proportion  of  carbonic  acid,  prortdlf] 
ther  are  exposed  to  the  light  Thus,  an  atmosphere  which  could  noi 
be  breathed  by  man  and  onimab  is  capable  of  supporting  vegetable 
life.  The  experiments  of  Priestley,  Percival,  and  Saussure,  show, 
however,  that  plants  will  not  continue  to  exercise  their  functions  in 
pare  carbonic  acid  gas,  but  that  in  all  cases  a  certain  quantity  of  free 
oxygen  must  be  present.  It  has  been  found  that  though  phints  do  I 
thrive  in  pure  nitrogen,  nor  in  hydrogen  gas,  yet  their  vitality  f 
destroyed  by  their  presence.  Saussure  observed  that  vcgetab 
was  maintained  by  a  plant  of  Lythrum  Salicaria  for  five  weeks,  la 
atmosphere  of  hydrogen  gas.  Nitrog<>n  has  been  proved  to  be 
parently  innocuous.  These  gases  seem  of  themselves  to  have  no  direclljr 
injurious  effects,  but  to  act  chiefly  by  depriving  the  plants  of  eufaoo 
and  oxygen. 

293.  'lliere  are  certain  gases  which  have  very  prejndidal  eflecto  flB 
plants,  as  proved  by  the  experiments  of  Turner  and  Christisoo.* 


^^ 
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De  of  them  act  as  irritant  poisons,  causing  local  disorganizatioa ; 

erg  as  narcotic  poisons,  inducing  a  drooping  and  decay  of  the  entire 
plant.  To  the  former  class  belong  sulphurous  acid  gas,  bydrochloric 
«  moriatic  add  gas,  chlorine  and  nitrous  acid  gas ;  while  under  the 
latter  are  classed  sulphuretted  hydrogen,  cyanogen,  carbonic  oxide, 
aod  ammoniacal  gas. 

294.  Sali^hmaa  AcM  Obi  is  highly  injurious  to  plants.  It  pro- 
daces  greyish-yellow  dry-looking  spots  on  the  leaves,  which  gradually 
attend  until  the  leaves  are  destroyed  and  f;ill.  The  effect  resembles 
much  the  ordinary  decay  of  the  leaves  in  autumn.  The  proportion 
rf  gas,  in  some  experiments,  was  only  1  in  9,000  or  10,000  parts  of 
tir,  and  the  quantity  y  of  a  cubic  inch ;  and  yet  the  whole  unfolded 
kiTcsof  a  mignonette  plant  were  destroyed  in  forty-eight  hours.    This 

tion  of  the  gas  is  hardly  or  not  at  all  discoverable  by  the  smell. 

295.  iHariutc  Acid  Cia«  produced  effects  similar  and  scarcely  in- 
irior  to  those  of  the  last-mentioned  gas.     When  ^  of  an  inch  was 

dilated  with  10,000  parts  of  air,  it  acted  destructively  on  Laburnum 
lod  Larch,  destroying  the  whole  vegetation  in  less  than  two  days. 
Even  when  in  quantity  not  perceptible  by  the  smell,  it  still  acts  as  an 
irritant  poison. 

296.  BalpliBmicJ  Hydrogen  acU'i  in  a  different  way  from  the  acid 
g»ae».  The  latter  attacked  the  leaves  at  the  tijjs  first,  and  gradually 
raended  their  operation  to  the  leaf-stalks.  When  in  considerable 
{inportion,  their  effects  began  in  a  few  minutes ;  and,  if  diluted,  the 
Ji«lt»  not  attacked  generally  survived  if  the  plants  were  removed  into 
the  tit.  But  in  tlie  case  of  sulphuretted  hydrogen,  the  leaves,  without 
Wng  injured  in  texture  or  colour,  became  flaccid  and  drooping,  and 
Ae  plant  did  not  recover  when  removed  into  the  air.  It  required  n 
JBger  quantity  of  this  gas  to  produce  the  effects  st;>ted.  When  six 
oclies  were  added  to  sixty  times  their  volume  of  ait,  the  drooping 
begin  in  ten  hours.  Thb  gas  then  acts  like  a  narcotic  poison,  by  de- 
■iDjing  vegetable  life  throughout  the  whole  plant  at  once. 

297.  These  observations  point  out  the  great  injury  which  is  caused 
te  plants  by  the  gases  given  off  during  the  combu.<!l.ion  of  coal,  and 
■•we  especially  by  certain  chemical  works.  In  the  vicinity  of  the 
iKtO",  the  vegetation,  for  a  considerable  distance  around,  is  of^en 
datroyed,  particularly  in  the  direction  of  the  prevailing  winds  of  the 
Iwality.  The  atmosphere  of  large  manufacturing  towns,  in  which 
faligioons  matter  and  sulphurous  gnscs  abound,  is  peculiarly  hurtful 
lotegetable  life.  In  order  to  protect  plants  from  such  prejudicial 
■ofioences,  Mr.  N.  B.  Ward  has  invented  close  glass  Cases,  in  which 
|l>att  can  be  made  to  grow  independently  of  the  noxious  atmosphere 
Voond.*  These  Cases  consist  of  a  trough  containing  soil,  and  a  iraroe 
rfgjit^  which  is  accurately  fitted  upon  it.     The  soil  is  well  supplied 

■  Sea  Ward  on  tbe  crowUi  of  nlaou  in  doied  Cum. 
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with  water  at  first,  and  afler  the  plants  are  pni  in  they  are  kept  < 
to  the  light.  In  these  circumstances,  they  will  continue  to  thnT«  I 
a  long  time,  even  for  years,  without  any  fresh  supply  of  moisture  or 
any  direct  exposure  to  the  air.  They  are  peculiarly  fitted  for  mcms 
where  the  dryness  of  the  atmosphere  interferes  with  the  rigour  of 
plants,  by  causing  greater  exhalation  than  can  be  compensated  bj  the 
absorption  of  moisture  by  the  roots.  Some  tribes  of  plants,  as  Ferns, 
requiring  a  humid  atmosphere,  thrive  well  in  such  Cases.  The  windows 
of  houses  may  be  converted  by  this  means  into  conservatories.  Those 
who  wish  to  see  the  effects  thus  produced,  oufilii  (i>  vtsit  Mr.  Ward's 
house,  at  Clapham  Rise,  London.  Nothing  can  exoeed  the  beauty 
and  luxuriance  of  his  Ferns. 

398.  But  it  is  not  merely  as  matters  of  luxury  and  curiosi^  that 
these  Cases  deserve  notice.  They  serve  as  a  most  important  means  cf 
transporting  plants,  in  a  living  state,  to  and  from  foreign  climates ;  and 
they  are  in  constant  use  for  that  purpose.  Plants  have  thus  been 
brought  to  this  country  which  could  not  have  retained  their  vitality  in 
the  form  of  seed,  and  which  would  have  been  destroyed  by  exposure 
to  the  sea-breeze  and  to  the  vicissitudes  of  climate  experienced  during 
their  transport.  Plants  of  Musa  Cavendishii  have  thus  htxa  introdocM 
into  the  South  Sea  Islands  with  the  happiest  results ;  Tea  plants  hav« 
been  transported  in  great  numbers  from  Chiua  to  India.  Mr.  Foitunt 
sent  to  the  London  Horticultural  Society  a  number  of  these  Cases 
filled  with  plants  from  China.  The  stillness  of  the  atmosphere  ia 
the  Case  contributes  materially  to  prevent  injurious  oonsequeooe*. 
In  June  1833,  Mr.  Ward  filled  two  Cases  with  Ferns,  Graasea,  etc., 
and  sent  them  to  Sydney,  where  they  arrived  in  January  1834- 
The  plants  were  tf^en  out  in  good  condition,  and  the  Case* 
were  refilled  at  Sydney,  in  February  1834,  the  thermometer  thru 
being  between  90°  and  100°  Fahrenheit.  In  their  passage  to  Eng- 
land, they  encountered  very  varying  temperatures.  The  tbcr- 
mometer  fell  to  20°  on  rounding  Cape  Horn,  and  the  decks  wwt 
covered  a  foot  with  snow  In  crossing  the  Line,  the  tbermomtter 
rose  to  120°,  and  fell  to  40°  on  their  arrival  in  the  British  cbaonal  is 
the  beginning  of  November,  eight  months  afler  they  had  been  rnrkwod- 
The  plants  were  not  once  watered  during  the  voyage,  and  received  no 
protection  by  day  or  by  night,  but  were  token  out  at  Loddigea  ia  a 
most  healthy  and  vigorous  condition. 

299.  It  is  a  mistak«  to  suppose  that  the  air  in  tb«  Case*  is  aol 
changed,  lliey  are  not  hermetically  sealed ;  and  by  the  law  of  diSi- 
eion  of  gases  there  is  a  constant  although  gradual  miitnre  of  the  "^^«»>n' 
air,  free  however  from  many  impurities,  with  that  inside.  Plasta  wiU 
continue  to  grow  for  a  long  time,  even  in  Cases  hermetically  sealed,  if 
supplied  at  first  witli  abundance  of  good  soil  and  water.  By  the  onitad 
action  of  the  plant  and  hght,  the  air  undergoes  constant  cnaogea,  and 
thus  continues  fit  for  vegetable  life. 
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800.  The  sap  in  its  progress  through  the  cells  and  vessels,  and  espe- 

rially  in  its  passage  through  the  leaves,  is  converted  into  urganizable 

products,  from  which  the  vegetable  tissues  and  the  secretions  contained 

in  them  are  elaborated.     Light,  by  enabling  plants  to  fix  carbon,  baa 

in  important  influence  over  these  secretions.     When  plants  are  kept 

in  darkness  they  become  etiolated  or  blanched,  and  do  not  form  their 

proper  secretions.    Gardeners  resort  to  the  practice  of  blanching  when 

■■^ley  wish  to  diminish  or  destroy  certain  secretions,  and  to  render  plants 

^Hl  for  food ;  a  familiar  example  of  which  may  be  seen  in  their  culture 

^Bw  the  Apium  graveolens  or  Celery.     In  speaking  of  the  contents  of 

^pieili  and  vessels,  allusion  has  already  been  made  to  some  of  the  more 

~  important  organizable  products.     It  is  proposed  in  this  place  to  take 

1  general  view  of  those  vegetable  secretions  which  are  connected  with 

the  nutrition  of  plants,  or  which  are  important  on  account  of  their 

medical  or  commercial  uses.     Some  of  these  occur  in  small  quantity, 

ad  are  limited  to  certain  plants  only ;  others  ore  abundant,  and  more 

I       nuTWsal  in  their  distribution.    Thus,  while  quinine  and  morphine,  the 

Mtve  ingredients  of  Peruvian  bark  and  opium,  are  circumscribed, 

both  aa  regards  quantity  and  distribution,  starch,  gum,  sugar,  woody 

lutter,  and  certain  nitrogenous  compounds  ore  more  abundant,  and 

IDote  generally  diffused  over  the  vegetable  kingdom.     The  latter 

nfalla&oeB  therefore  demand  especial  attention.     If  a  plant  is  macer- 

In  wat«r,  and  all  its  soluble  parts  removed,  lignine  or  woody 

is  left,  and  the  water  in  which  it  has  been  macerated,  gradoally 

aUirch.     If  the  liquid  is  boiled,  a  sciun  coagulates,  formed  of 

•nd  some  azotised  mutters,  while  gum  and  sugar  remain  in 

nlotioo. 

301,  MtBreb  is  a  general  product,  being  laid  up  as  a  store  of  nourish- 

undergoing  changes  at  certain  periods  of  a  plant's  life,  which 

ibrtber  uses  in  the  economy  of  vegetation.     It  is  not  found 

wmal  oella.     It  consists  of  C"  iV"  O'",  and  occurs  in  the  form  of 

of  variotu  tiz«B  and  form-s,  having  an  external  membrane,  en- 

_  a  soluble  substance.    By  boilin;;  in  water,  the  pellicle  bursts,  and 

Ibe  eontenta  are  dissolved,  becoming  gelatinous  on  cooling.     The  cir- 

ealar  markings  and  striee  seen  on  the  grains,  and  the  part  called  the 

biliun,  have  already  been  noticed  (^  17).    The  grains  of  potato  starch 

Ken  by  polarized  Ught,  exhibit  a  well-marked  black  cross,  the  centre 

of  which  corresponds  with  the  hilum.     Some  plants,  such  as  potato, 

atiov-root.  and   wheat,  contain  a  large  quantity   of  starch,    which 

vvie*,  however,  in  quantity  according  to  the  period  of  growth.    Thus, 

«Me  starch  abounds  towards  the  latter  part  of  the  season   in  the 

pMato,  it  decreases  when  the  tubers  begin  to  germinate  in  spring. 
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It  was  found  that  240  lbs.  of  potatoes,  left  in  the  ground,  oontaiaed 
of  slarcb : — 

In  August 28  to  25  Ib«.,  or    9-6  to  10-4  per  cenL 

"  September. Si  "  88    "     "  13-3  "  16 

^K  "  Octobo- 32  "  40    ■■     "  13-3  "  16-6       " 

^H  >•  Norcmber 38  "  46    '•     "  16     "  18-7      " 

^^  "  April 88  "  28    "     "16      "11-6       " 

"  May 28  "  20    "     "  H-6  "    8-8      " 

The  quantity  of  starch  remained  the  same  during  the  dormant  ttale 
in  winter,  but  decreased  whenever  the  plant  began  to  grow,  and  to 
require  a  supply  of  nourishment. 

302.  Starch  is  stored  up  in  many  seeds.  It  exists  in  roots,  espedaU; 
in  those  which  are  fleshy ;  in  stt^ms  ;  in  the  receptacles  of  flowers ;  and 
in  pulpy  fruits.  The  seed-lobes  of  the  Hean  and  Pea,  and  many  other 
leguminous  plants ;  the  roots  and  the  under-ground  stem  of  Mannu 
anuidinacea  or  Arrow- root,  and  of  Canna  coccinea  or  Toos-let-moiSi 
Caona  Achiras  and  C.  edulis ;  the  stem  of  the  Sago  Palm  (Sagos 
Rmnphii  and  fiirinifera),  and  of  the  Cycas  tribe ;  the  receptacle  of  the 
artichoke,  and  the  pulp  of  the  apple,  are  familiar  instances  of  ports  in 
which  starch  abounds.  The  grains  of  potato-starch  are  pearW  or 
sparkling  in  their  appearance,  of  largo  size,  having  one  or  morekila, 
and  often  cracks  on  the  surface  Those  of  arrow-root  are  doll,  white, 
and  small,  while  those  of  Tous-les-mois,  present  a  glistening  nppeanuMC 
like  potato-starch,  and  arc  larger.  In  some  cases,  starch  is  associated 
with  poisonous  or  acrid  juices,  as  in  Jatropha  Manihot,  which  yields 
Cassava  and  Tapioca,  and  in  Arum  maculntum,  the  under-ground  ston 
of  which  furnishes  Portland  sago.  Inuline  is  a  substance  analogous  lo 
starch,  to  which  Iodine  communicates  a  brown  colour.  It  is  found  is 
the  roots  and  tubers  of  Inula  Ilelenium  (Elecampane),  Dahlia  variatuU*, 
and  Helianthus  tuberosas  (Jerusalem  artichoke) ;  while  Lachenio  is  ■ 
variety  of  starch  occurring  in  Cetraria  islandica  (Iceland  mo*). 
Ljchenin  or  Uchen  starch  consists  of  C"  H'"  0'°,  and  is  deposited  in  Hat 
primary  cell-wall  of  the  plant,  in  the  form  of  an  encrusting  layer.  By 
the  action  of  malt  or  of  sulphuric  acid  upon  starch,  by  long  boiling  ia 
water,  or  by  heating  in  a  tray  in  an  oven  whose  temperature  has  been 
raised  to  300°  Fahrenheit,  a  gummy  matter  is  produced  called  tiatrm,' 
or  soluble  starch  com[x>sed  of  C"  11'"  O'".  Some  consider  this  ia  bt 
the  substance  contained  in  the  interior  of  the  starch  grains.  Wltso 
dried,  it  constitutes  British  gum.  It  is  one  of  the  steps  in  the  pncMi 
of  the  conversion  of  starch  into  sugar. 

803.  Gaai  is  one  of  the  substances  which  are  produced  abtmdandy 
in  the  vegetable  kingdom.     Its  composition  is  C"  H"  O",  the 
that  of  Cane- sugar.     It  exists  in  many  seeds,  exudes  fix>m  the 

■  Dutrtn  it  te  edl«4  tnm  pimwtng  Uw  pnmrtjr  tif  cfTcclliut  Ui«  rlgbt-hao4*A 
tt^tofpUthmUoa  of  » ly  of  liglit. 
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and  twigs  of  many  trees,  and  is  contained  in  the  juices  of  others  from 
which  it  does  not  exude.  It  b  one  of  the  fomis  through  which  organic 
matter  passes  during  the  growth  of  plants.  The  different  kinds  of 
gums  bare  been  divided  into  those  which  are  soluble  in  cold  water 
(Arabine,  mucilage),  and  those  which  only  swell  up  into  a  gelatinous 
matter  (Bassorine  or  Tragacanth,  Cerasine  and  Pectine).  Arabine  is 
(uniliarly  known  by  the  name  of  gum-arabic  or  gum-senegal,  and  is 
the  produce  of  various  species  of  Acacia,  chiefly  natives  of  Arabia, 
Egypt,  Nubia,  and  Senegambia,  sucli  as  Acacia  Ehrenbergii,  tortolis, 
Seyal,  arabica,  vera,  and  albida.  From  the  bark  of  these  plants  it 
tndes  in  the  form  of  a  thick  juice,  which  afterwards  concretes  into 
Man.  Ehrenberg  has  shown  that  the  characters  of  gum  from  the  same 
qtedes  of  plant  are  ILihle  to  considerable  variation ;  that  the  same 
tree  may  yield  a  transparent  or  an  opaque,  a  light  or  a  dark  coloured 
pua.  Old  stunted  trees,  in  hot  and  dry  seasons,  yield  the  most  gum. 
Anbine  exists  with  cerasine  in  the  gum  of  the  Cherry  and  Plum. 
Mwtage  is  present  in  many  of  the  Mallow  tribe,  as  Malva  sylvestria, 
Althna  officinalis  or  marsh  mallow,  and  in  Linseed.  In  Sphierococcus 
onpus,  mucilage  is  present,  of  which  the  formula  is  C"  H'*  O'*. 
Bcmorms  forms  the  chief  part  of  gum -tragacanth,  the  produce  of  several 

r°  I  of  Astragalus,  and  of  gum-bassora.  It  exists  in  Salop,  procured 
the  tubercules  of  Orchis  masculx  Cerasine  is  that  part  of  the 
pm  of  the  Cherry  (Cerasm),  Plum,  and  Almond  trees,  which  is 
miolable  in  cold  water.  Pectine  b  a  substance  procured  from  pulpy 
fruits,  89  the  apple  and  pear.  It  forms  a  jelly  with  water,  and  when 
dried,  resembles  gum  or  Isinglass.  It  is  changed  by  alkalies  into 
(Wtic  acid,  which  is  found  in  many  fruits  and  esculent  roots. 

804.  mmgrnr. — This  substance,  which  fonns  an  important  article  of 
tliei,  exists  in  many  species  of  plants.  Sugars  have  been  divided  into 
(how  which  undergo  vinous  fermentation,  as  Cane  and  Grape  sugar, 
lod  those  which  are  not  ferraentesciblc,  as  Mannite.  Cane  sugar,  C* 
H*  C-f  2  HO,  is  procured  from  Baccharum  oflicinarum  (sugar-cane), 
BcUralgaris  (beet-root),  Acer  saccharinum  (sugar-maple),  and  many 
<(ber  plants.  It  has  been  conjectured  that  the  Calamus  or  sweet  cane 
aaitioned  in  the  Old  Testament,  may  be  the  sugar  cane.  At  ail  events, 
the  plant  was  known  as  early  as  the  commencement  of  the  Christian 
en.  In  the  East  and  West  ladies,  at  the  present  time,  numerous 
tvieties  of  cane  are  cultivated,  such  as  Country  cane.  Ribbon  cane, 
Boorbon  cone,  Violet  or  Batavian  cane,  which  are  dbtingubhed  by 
their  size,  form,  the  position  and  colour  of  their  joints,  their  foliage, 
tad  their  glomes.  Bourbon  cane  b  richest  in  saccharine  matter. 
does  demand  a  fertile  soil,  and  for  their  perfect  mativation  they 
icqtnre  from  twelve  to  fourteen  months.  Those  which  are  grown  from 
phiited  slips,  are  plant-canes,  those  which  sprout  up  from  the  old  stems, 
are  raUoons.    Ahet  being  cut,  the  canes  are  crushed  (the  pressed  canes 
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being  called  began),  the  saccharine  juice  is  extracted,  evaporated,  i 
OTsUUixed,  as  Raw  or  Muscovado  sugar,  which  is  al'terwards 
in  vacuo,  so  as  to  fonn  loqftugai. 

805.  In  1844,  the  gross  amount  of  sugar  entered  for  connnaptiaa 
in  the  United  Kingdom  was  4,139,994  cwt.     The  quantity  of  angv 
produced  from  the  sugar  cane  in  difTeient  parts  of  the  world,  in  18S9^. 
has  been  thus  estimated  :— 

Britiih  Su^ar  Colonies 8,571,378  cwt. 

Briti.h  India. 519,12«  — 

Duiidi  Wot  Lndiaa 460,000  — 

Datoh  W<tt  India. , ^„.^.^ 260,000  — 

Freacfa  Saga  ColooiM ^.._......3,1C0,000  — 

United  Slata  of  America 900.000  — 

BnuiL 2,400,000  — 

Jav« 4,481,341  — 

806.  Maple  Sugar  is  much  used  in  America.  It  is  procured  fronl 
the  sugar  maple  by  making  perforations  in  the  stem,  and  allowing  thai 
sweet  sap  to  flow  out.  Two  or  three  holes,  at  the  height  of  eigbteea 
or  twenty  inches  from  the  ground,  are  said  to  be  sulHcicnt  for  aa 
ordinary  tree.  The  season  of  collecting  is  from  the  beginning  of  Feb- 
ruary to  the  middle  of  April.  Beet  sugar  is  the  produce  of  the  root 
of  Beta  vulgaris,  and  is  extensively  manufiustured  in  many  part*  of 
the  continent  In  the  year  1841,  there  were  142,518  acres  in  Franoo 
planted  with  beet-root  for  sugar,  and  the  quantity  of  sugar  produced 
was  31,621,923  kilogrammes  (one  kilogramme  being  equal  to  about 
Sj-  lbs).  In  Ireland  much  attention  has  been  directed  to  the  culuira 
of  this  root  with  the  view  of  manufacturing  sugar.  A  public  com- 
pany has  been  formed  to  carry  out  the  undertaking.  Though  the 
sugar  obtained  has  been  of  a  superior  quality,  it  does  not  appear  lo 
have  been  hitherto  afforded  in  sufficient  quantity  to  render  its  manu- 
facture profitable  as  a  speculation.  Manrta  sugar,  or  MamuU,  diffen 
from  the  others  in  not  being  fennentescible.  lu  compoaition  b  C 
II'  0*.  It  is  the  chief  ingredient  of  &Iauna,  which  exudes  from  tb* 
Omos  europsa  and  rotundifblia.  From  Sicily  and  Calabria  it  i* 
exported  under  tlic  name  of  flake- manna.  Mannite  is  found  ia  ifc* 
juices  of  Mushroom,  in  Celery,  and  in  Laminaria  *BcchariQ%  tat 
Eucalyptus  mannifera.  Dr.  Stenhouae  hai  determined  ih«  quaaiitj 
of  &Ianniie  in  some  sea-weeds  as  follows : — 

Laminaria  taccharina „1I  U>  IS  per  rniL  of  Maanlta 

Ual^^lri*  aUiqaoaa. 6  lo  6  |Nr  c«ni.  — 

Laminaria  dlgitata. 4  to  6  pr  ccub  ^ 

Focus  aniatiu nthcr  !■»  — 

Alaria  cKntaoU. about  t^e  laaia,  — 

Bho4;>inanSa  palmsta. S  lo  8  per  ewL  — 

FMo*  ffMleulasas. u 1  to  S  p«  esot  ^ 

ffaeaa  nodois...^^ ^.^.^  umAy  msm  — 


Knop  and  Schncdennnn  have  detected  Mannite  in  Agaricus  piperatos, 
and  other  chemists  have  found  it  in  Cantbarellus  esculentus,  and 
Clavellaria  coralloides. 

307.  Grapt  sugar,  called  also  Starch  sugar,  or  Glucose,  is  composed 
of  C"  H"  O".  It  occurs  in  the  juices  of  many  plants,  and  is  a  pro- 
dnct  of  the  metamorphoses  of  starch,  cane  sugar,  and  woody  fibre. 
It  may  be  extracted  from  dry  grapes,  and  may  be  prepared  from 
March  by  the  action  of  an  infusion  of  malt,  or  of  a  substance  called 
Diictaae  (f  310).  It  is  less  soluble  and  less  sweet  than  cane-sugar. 
U  girea  sweetness  to  gooseberries,  currants,  apples,  pears,  plums, 
ocieota,  and  most  other  fruits.  It  is  also  the  sweet  substance  of  the 
omtont,  of  the  brewer's  wort,  and  of  all  fermented  liquors. 

308.  iyi«aJae  is  tlie  substance  which  gives  hardness  and  solidity  to 
the  cells  and  vessels  of  plants.  It  exists  abundantly  in  woody  fibre, 
which  may  be  said  to  be  composed  of  cellulose  forming  the  parietes, 
•ad  lignine  forming  the  encrusting  matter  in  the  interior,  ortheSclero- 
gn  of  Payen.  The  latter  dissolves  in  strong  nitric  acid,  forming 
•alio  acid,  while  tlie  fonner  is  left  undissolved.  Lignine  is  said  to 
be  composed  of  C"  H"  O".  According  to  Miilder,  the  formtila  for 
the  ligneous  matter  of  ordinary  wood  is  C"  H*  O".  When  a  portion 
of  the  stem  of  a  herbaceous  plant,  or  of  newly  cut  wood,  is  reduced 
to  nsall  pieces  and  boiled  in  successive  portions  of  water,  alcohol, 
Mber,  diluted  acids  and  alkalies,  until  everything  soluble  in  these 
ncnitraa  is  removed,  a  white  fibrous  mass  remains,  to  which  the  name 
tf  woody  fibre  is  given.  It  varies  slightly  in  its  composition  in  dif- 
krent  trees,  thus: — 


Gtiboii..... 
Ujixx)gta.. 
Oxyi^ai..... 


Otk.  BeMh.  Pint.  Wniinr. 

.62'88  6146  50-         49-8 

.  6G9  6-82  5-55     6  58 

.41-78  42'73  44  46     44-62 


Iico  wood  conttiiM  53-44  per  cent,  of  carbon. 

HrUii  woody  fibre  exists  in  linen  and  paper ;  and  these  substances, 
^F^to  sabjected  to  the  actior  of  sulphuric  acid,  are  converted  into 
f  pipe  logar.  Lignine  gives  support  to  the  vegetable  texture,  and  is 
I  ofiot  deposited  in  concentric  layers.  It  occurs  in  large  quantity  in 
I  <be  wood  of  trees,  and  is  also  present  in  the  stem  of  herbaceous  plants. 
'  In  tome  cellular  plants  it  is  absent,  and  the  object  of  many  horticol- 
iBnl  operations,  as  blanching,  is  to  prevent  its  tbrmation.  Beet-root 
ttd  white  turnips  contain  only  8  per  cent.  Lignine  is  not  coloured 
b^iodina 

309.  All  these  organic  substances,  consisting  of  carbon  united  with 
the  elements  of  water,  are  easily  convertible  into  each  other  by  the 
Mtioa  of  folphuric  acid  and  heat.  Similar  changes  are  induced  during 
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the  growth  and  development  of  plants,  as  will  be  noticed  under  ibtl 
head  of  flowering,  fruiting,  and  germination.  In  many  nnatotiscd  J 
inatten  the  proportion  of  the  elements  is  the  same,  or  they  an 
isomeric.  Thus,  cellulose  and  starch  have  the  same  composition,  and 
the  difference  in  their  qualities  seems  to  depend  on  the  mode  in  which 
the  elements  are  imit«d.  Their  form  is  altered  by  a  change  in  the 
molecular  arrangement.  The  unazotised  products  which  hare  been 
noticed,  supply  carbon  for  the  respiration  of  man  and  animals,  and 
probably  assist  in  the  formation  of  fat.  It  is  impossible  to  notice  all 
the  compounds  of  carbon,  oxygen,  and  hydrogen,  found  in  plants. 
For  example,  Salicine,  a  bitter  neutral  crystalline  substance,  is  pro- 
cured from  the  bark  of  Salix  alba.  Helix,  purpurea,  vimuialis,  pen- 
tandra,  &c. ;  and  Phloridzine,  an  analogous  substance,  occurs  in  the 
bark  of  the  roots  of  the  apple,  pear,  and  plum. 

310.  Aaoiicrd  Prodncu.— There  are  certain  azotised  prodnct*  which 
exist  in  greater  or  less  quantity  in  plants,  and  which  are  particularly 
abimdant  in  grains  and  seeds.  The  nutritive  matter  of  wheat  con- 
sists of  starch  or  unazotised  matter,  separable  by  washing,  and  of 
asotised  matter  or  gluten.  Gluten  is  composed  of  certain  proteins 
compounds  (Fibrine,  Caseine,  Albumen,  Emulsine),  containing  car- 
bon, oxygen,  hydrogen,  and  nitrogen,  with  some  phosphorus  and 
sulphur.  Vegetable  fibrine  is  the  essential  part  of  the  gluten  of 
wheat,  and  of  the  cereal  grains.  It  may  be  procured  by  treating 
with  ether  the  glutinous  mass  left  after  kneading  wheat  flour  ia 
linen  bags  under  water.  Vegetable  caseine  or  Ugumine  is  an  MMOtial 
part  of  the  seeds  of  lyeguminous  plants,  and  also  of  oily  seeds.  It 
may  be  procured  in  solution  from  kidney  beans  and  peas,  by  bruis- 
ing them  in  a  mortar  with  cold  water,  and  straining.  Vegelaik 
albumen  occurs  in  a  soluble  form  associated  with  caseine.  It  tann 
a  small  proportion  of  cereal  grains.  Wheat  is  said  to  contain  |  to 
li  per  cent.;  Rye,  2  to  3j  per  cent.,  Barley,  ("q  to  J  percent; 
and  Oats,  j-  to  i  per  cent  It  is  distinguished  by  its  coagulation  at 
a  temperature  of  140°  to  160°,  and  by  not  being  precipitated  br 
acetic  acid.  The^  three  compounds  dissolve  in  a  solution  of  csMIM 
potash  ;  and  if  to  the  solution  acetic  acid  is  added,  the  same  prtcipi- 
tate  is  obtained  whichever  of  the  three  is  employed.  This  precipi- 
tate is  called  Proteine  {vtuTtiti,  I  have  the  first  place).  Its  formoU 
u  C"  H"  N'  O".  Fibrine  is  proteine  -f  S.  +  Ph.  Albumm  b 
proteine  -h  S'  -f  Ph.  Caseine  is  proteine  -+-  S.  Emulnne,  or  tg^tyh 
tate,  is  a  nitrogenous  compound  found  in  certain  oily  seeds,  as  in 
almonds.  It  exists  in  the  milky  emulsion  which  these  seedi  form  i 
water,  and  it  is  coagulated  by  acetic  acid,  and  by  heat  In  bin 
almonds,  it  is  associated  with  a  substance  called  amygdaliiu,  on  ' 
it  acts  in  a  peculiar  manner,  producing  hydrocyanic  acid. 
i*  aa  azotised  substance  procured  from  nialt,  and  developed  duiiDf ' 
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the  germination  of  plants.  It  is  probably  fibrine  in  an  altered  state, 
•ad  it  has  the  power  of  promoting  the  conversion  of  starch  into 
iugar. 

311.  The  azotised  prodacta  of  plants  have  a  similar  composition 
vilh  blood  and  muscular  fibre,  and  hence  their  value  in  the  food 
of  man  and  animals.  The  following  table  gives  a  general  view  of 
the  quantity  of  azotised  and  unazotised  matters  occurring  in  certain 
piuits,  with  the  amount  of  water  and  inorganic  matter : — 


I 


PcM 

Water. 
...„ 16     .... 

AtoHKd 
mottcr. 
29     ... 

Cartxintceoiu 

matter. 

62     

Adio 
..     8 

Bwiu. 

14     .... 

31     ... 

62     

..     8 

f^rfi. 

16     .... 

83     ... 

48     

ft 

Ott 

18     .... 

11     ... 

68     

ft 

Boicy. 

PoUtOCi 

16     .... 

14 

69     

? 

72     .... 

2     ... 

26     

1 

Tunitot 

89     .... 

1     ... 

9     

..     1 

tteODD 

100 

•••-t   .,,,,, 

80 

Ott 

76 

WhMt.- 

70 

Make 

60 

812.  The  following  arrangement  is  given  by  Fromberg  of  the 
onnpantiTe  value  of  various  plants  as  articles  of  food,  taking  into 
account  the  proteine  compounds,  and  the  starch,  gum,  and  sacchar- 
int!  matter  which  they  contain,  the  highest  value  being  100 : — 

Bye 65 

B»rle>- 60 

Potatoes. 46 

Bice 86 


313.  As  regards  the  produce  of  different  crops  per  acre,  Johnston 
gi'ej  the  following  estimate  of  the  nutritive  products  which  they 
jieM:— 

ATen««  prodnce  fier  Mo.  of  rba.  of  true 

ten  of  tnben  and  imtrlment  In  pro- 

graln.  daceofan  acrei 

BmI,  Ifagd-wiinel,  andTuniip30  toiu 672  Uw. 

Bfmi 80  biuiheU,  or  1980  lbs. 694  — 

PotatoA 8  tons 358  — 

P«a» 20  baaheU,  or  1160  lbs. 848  — 

Btrlfy 86  buahcU,  or  1872  lbs 243  — 

J'-niinlan  Arlkhoket 10  tons 224  — 

"  I"  .t 26  biMheb,  or  1500  lbs 180  — 

i-«..< 80  biLrfiels,  or  1200  Iba 1B2  — 

Ml  Fised  oib  are  (band  in  the  cells  and  intercellular  spaces  of 
"•s  frait,  leaves,  and  other  parts.  Some  of  these  are  drying  oils, 
"  Lmteed  oil,  from  Liniun  usitatissimum ;  others  are  fat  oils,  as 
J't  from  Olives  (fruit  of  Olea  europaea)  ;  while  others  are  solid,  as 
P»lin  oil.  The  solid  oils  or  fats  procured  from  plants,  are  BuUei 
''CicM,  from  Theobroma  Cacao;  of  Cinnamon,  from  Cumamuniu{u 
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seylanicnm ;  of  Nutmeg,  from  Myristica  moschata ;  of  Coco-nut,  i 
Cocos  nncifera ;  of  Laurel,  from  Laurus  nobilis ;  Palm  oil,  from  Eiaii 
guineensis;  Shea  butter,  from  Bassia  Parkii;  Galam  butter,  horn 
Baan*  butyracea ;  and  Vegetable  taUow,  from  Stillingia  sebifcra  m 
China,  from  Vateria  indica  in  India,  and  from  Pentadesma  batyiaecA 
in  Sierra  Leone.  These  oils  contain  a  Inrge  amount  of  stearine,  aad 
are  uacd  as  substitutes  for  &t.  Castor  Oil,  from  the  seeds  of  W^f<fnTt 
communb,  differs  from  other  fixed  oils  in  its  compontion. 

315.  Decandolle  gires  the  following  table  to  show  the  qoontilj 
of  oils  got  from  seeds : — 


Hud-not 60  per  cent,  in  weight 

Garden  Creu S7  —  — 

OUve. 50  —  — 

W«lnut. 50  —  — 

Poppy 48  —  — 

Almond 46  —  — 

£apliorl>ia  Lalli- 

yri*. 41  —  — 

CoUa.. 39  —  — 


Wliite  Hiutaid...86  per 

Tobacco 34 

Plum 33       . 

Wo»d 30       . 

Uenip 25 

FUx 22       - 

Sundowiir 16 

Bodcvlint 14 

Gmpe* 12      ■ 


^ 


816.  Tci««tMe  Wmx  u  a  peculiar  fatty  matter  sometimes  found  is 
the  stem  and  fruit  of  plants.  It  is  procured  from  Beveial  spedct 
of  Palms,  as  Ceroxylon  Andicola,  and  Copernicia  cerifera,  and  from  th« 
fruit  of  Myrica  cerifera  or  candle-berry  myrtle,  and  Myrica  oordiiblia 
By  boiling  these  plants  in  water  and  compressing  them  the  wax  exude*, 
floats  on  the  water,  and  may  be  collected  and  re-melted.  It  b  of  a  gRCB- 
ish  yellow  colotir.  By  saponification  it  yields  stearic,  margaric,  aai 
oleic  acids,  along  with  glycerine.  It  therefore  more  closely  »pprox>- 
mates  the  character  of  fat  rather  than  wax.  Waxv  matter  also  oecnn 
on  the  exterior  of  fruits,  giving  rise  to  the  bloom  of  gn^pea,  plums,  &a, 
on  the  outer  surface  of  the  bracts  of  Musa  paradisiaca,  and  on  the  leavci 
of  many  spedes  of  Eaccphalortos.  In  Cork  there  exists  a  fiutv  body 
which,  when  acted  upon  by  nitric  acid,  yields  suberic  acid.  CblotO' 
phylle,  or  the  green  colouring  matter  of  leaves,  is  allied  to  wax  ia  ttt 
nature,  being  soluble  in  ether  and  alcohol,  but  insoluble  in  watar. 

317.  vaiuUo  ar  BMCBiiia  oua  occur  in  the  stem,  learea,  flowCBi^ 
and  fruit  of  many  odoriferous  plants,  and  are  procured  by  distiUiticB 
along  with  water.  They  are  called  esKtiea,  and  contain  tli«  ooncta- 
trated  odour  of  the  plant.  Tlicy  usually  exist  ready-formed,  bid 
occasionally  they  arc  formed  by  a  kind  of  fermentation,  as  oil  of  btlttf 
almonds,  and  oil  of  mustard.  Some  of  them  consist  of  cwboB  mi 
hydrogea  only,  as  oil  of  turpentine,  procured  from  various  specm  a/ 
Finns  and  Abies;  oil  of  juniper,  firom  Juaiperus  communis;  oU  cf 
Savin,  from  Juniperus  Sabina ;  oil  of  lemons  and  oranges,  firam  ikt 
rind  of  the  fruit ;  and  oil  of  neroli,  from  orange  flowers,  A  i 
series  contun  oxygen  in  addition,  as  oil  of  cinnamon,  from 
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nunn  seyUxricom;  otto  or  attar  of  rosea,  from  various  species  of 
Row,  especially  Kosa  oeatifolia;  oil  of  peppermint,  from  Mentha 
Tjiidi*;  oil  of  caraway,  from  Carum  Carui;  oil  of  cloves,  from  Caryo- 
pbjrDna  aromatieaa.  Oib  of  this  kind  are  procured  from  many  Labiate, 
atpeoie*  of  Lavandula,  Origanum,  Rosmarinus,  Thymus;  and  from 
it  frnit  of  CmbelliferB,  as  species  of  Anethum,  Focniculum,  Corian- 
itvm,  Cuminum,  Petroselinum,  Pimpinella;  and  from  some  Com- 
poiits,  as  ^>ecies  of  Anihemis,  Pyrethrum,  and  Artemisia.  A  third 
■net  have  also  sulphur  in  their  composition,  and  have  a  peculior 
langeirt,  often  alliaceous  smell,  with  an  acrid  burning  taste,  as  oil  of 
priic,  and  of  onion,  procured  from  the  bulbs  of  Allium  sativum  and 
Cepa;  oil  of  assafoetida,  from  Nartfaex  Assafistida;  and  oil  of  Mustard, 
wbch  is  obtained  from  the  seeds  of  Sinapis  nigra,  by  a  kind  of  fer- 
■oMation  induced  by  the  action  of  a  nitrogenous  body,  myrosine,  on 
•  mfastance  called  myronic  acid,  or  myrooate  of  potash,  when  macer- 
ited  in  water.  A  similar  oil  exists  in  many  Crucifers,  as  in  Erysi- 
umi  Alliaria,  Armoracia  rusticana,  and  Cochlearia  officinalis,  and  in 
mnal  Umbellifer»,  yielding  gum-resin,  as  Opopouax,  Ferula,  Gal- 
iarain,  Ac  Many  of  the  essential  oils  deposit  a  solid  crystalline 
ottltt,  called  Stearoptene,  allied  to  camphor.  This  latter  substance, 
vfaicti  ooDfisU  of  carbon,  oxygen,  and  hydrogen,  is  procured  from 
OuiiyliiMa  officinanun,  a  native  of  Japan  and  India.  There  is  also 
•aotber  kind  of  camphor,  produced  in  Borneo,  by  Dryobalaoops 
CbnptioiB. 

818.  B— tM»B»  PtmIbcu.— The  milky  and  coloured  juices  of  plants 
oaotain  frequently  resins  mixed  with  volatile  oils,  in  the  form  of 
bdMOH,  bendes  a  quantity  of  caoutchouc.  The  resinous  substances 
(bmd  in  plants,  are  either  fluid  or  solid.  The  former  may  be  illus- 
Mtad  by  Balsam  of  Tolu,  procured  frvm  Myrospermum  toluifenim ; 
Balwm  of  Peru,  from  tlyrospermura  peruiferum ;  Balsam  uf  Copaiva, 
from  Tarious  species  of  Copaifera,  especially  Copaifera  oificinolis; 
Ctopathiaii  Balsam,  from  Pinus  Pines;  Strasburg  turpentine,  from 
Ahin  peotiaata,  or  silver  fir ;  Bourdeaox  turpentine,  from  Pinus  pin- 
Mer;  Oaaafda  Balsam,  from  Abies  balsamea,  or  Balm  of  Gilead  fir; 
Qmo  torpentine,  from  Pistacia  Terebinthus,  &e.  The  latter  may  be 
JBuHfatoKJ  by  common  resin  or  Colophony,  and  Burgundy  pitch,  from 
fiam  aylvestris;  Mastich,  from  Pistacia  Lentiscus;  Sandarach,  from 
Oallitris  qoadrivalvis ;  Elemi,  from  several  species  of  Amyris ;  Guoiac, 
from  Guaiacum  oflicinale;  Dragon's-blood,  from  Dractena  Draco,  and 
Cblamna  Draco;  Dammar,  from  Dammara  australis  and  orientalis; 
titM«nTinr|^  from  Cistus  creticuB,  and  others ;  Tacamahaca,  from  Calo- 
phyllum  Cadabn,  and  fix>m  Elaphrium  tomentosum ;  Kesin  of  Jalap, 
frma  Exogoniam  Purga;  Storax,  from  Styrax  officinale;  Benzoin, 
froB  8tyr«x  Benzoin ;  Copal,  from  Valeria  indica,  &c. ;  Lac,  from 
^tuigiis  spedes  of  Ficus,  as  Ficus    indica,   or    benghalensia,   oAer 
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attacks  of  Cocci,  and  from  Aleurites  laccifera,  and  Erythrina  mo 
perma ;  Eupborbium,  from  Euphorbia  officinorum,  antiquonun,  i 
canariensis. 

319.  C'BDBtciioac  is  in  some  respects  analogous  to  essential  oils, 
is  found  associated  with  them  and  resinous  matters,  in  the  milky  juice' 
of  plants.  It  is  procured  from  various  species  of  Fictis,  as  Ficus 
elnstico,  Radula,  elliptica,  and  prinoides,  from  Crccola  elastica,  Si- 
phonia  elastica,  and  Vahea  gummifera,  by  wounding  the  plants.  A 
kind  of  caoutchouc,  called  gutta  perc/ia,  imported  from  Singapore  and 
Borneo,  is  procured  from  Isonandra  Gutta,  one  of  the  SapotaocB. 
The  milky  juice  of  many  plants,  as  of  EuphorbiaceiB,  Asclepiadaoee, 
AjKMjynaceas,  Artocarpacea),  and  Papayaceas,  contain  caoutchono  or 
gum  elastic.  Some  of  these  coloured  juices  are  bland,  as  that  pix>- 
daced  by  the  Cow-tree  (Galactodendioa  utile) ;  others  are  narcotic^ 
as  those  of  Poppy  and  Chelidonium ;  others  are  purgative,  as  Gam- 
boge ;  others  diuretic,  as  Taraxacum. 

320.  Oraaaic  Adda  are  produced  by  processes  going  on  in  liriag 
plants,  and  exist  in  vegetable  juices  combined  ot^en  with  pccaliar 
bases  and  alkaloids.  Tlius  Citric  acid  occurs  in  the  fruit  of  the  orange, 
lemon,  Ume,  red  currant,  &c. ;  Tartaric  acid,  in  the  juice  of  the  grapc^ 
and  in  combination  with  potash  in  tamarinds ;  Malic  acid,  in  the  fruit 
of  the  apple,  gooseberry,  mountain  ash ;  Tannic  acid  or  Tannine,  in 
oak  bark  and  nut-galls ;  Gallic  acid,  in  the  seeds  of  Mango ;  ^leconic 
acid,  in  the  juice  of  Pnpaver  somniferum ;  Kinic  acid,  in  the  bark  of 
various  species  of  Cinchona.  Besides  these,  there  are  numerous  others, 
which  are  characteristic  of  certain  species  or  genera.  To  these  may 
be  added  liydrocyanic  acid,  as  found  in  Prunus  Laurocerasus,  dec, 
and  Oxalic  acid,  which  exists  in  combination  with  potash  in  Rumez 
aoetom,  and  Aoetosella,  Oxyria  reniformis,  Oxalis  Acetosella,  and  ia 
combination  with  lime  in  Rhubarb,  and  many  species  of  Pannelia  and 
Variolaria. 

521.  AUiaUid*  ar  Organic  iMUM  are  azotised  compounds  found  io 
living  plants,  and  generally  containing  their  active  principles.  Thej 
occur  usually  in  combination  with  organic  acids.  Quinine  and  Cincho- 
nine  exist  in  the  bark  of  C-inchona,  the  former  predominating  in  yellow 
bark,  the  latter  in  pale  bark ;  Morphine,  Niu-cotine,  Codeine,  Thebaine, 
and  Narccine,  occur  in  the  juice  of  Papaver  somnifenim ;  Solanine  ■ 
an  alkaloid  found  in  many  species  of  Solonum,  as  Solaoom  tubenMUBi 
nigrum,  and  Dulcamara ;  Veratrine  exists  in  Veratrum  SobodiUa  and 
album ;  Aconitine  in  Aoonitum  Napellus ;  Strychnine  in  Strychim 
Nux- vomica,  Sancti  Ignatii,  Colubrina  and  Tieutd ;  Brucine  also  is 
Nux-vomica,  or  False  Augustura  bark;  Atropine  in  Atropa  Bellar 
donna ;  Bebeerine  in  Nectandra  Rodiei ;  Piperino  in  Piper  loo^tim 
■nd  nigrum;  Emetine  in  Cephuelis  Ipecacuanha;  Cafleino  flliciM 
and  Guaranine)  in  Coffea  arabica,  Thea  Bobea  and  ^ridia,  PatiUinia 
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and  Hex  paragoayensis ;  Theobromine  in  the  seeds  of  Theo- 

Cacao  or  chocolate ;  besides  numerous  others  of  less  impor- 

Tbese  Alkaloids  are  oilen  found  in  plants  having  poisonous 

opordes. 

322.  c«toariBs  naitcn  are  furnished  by  many  plants,  either  directly 
or  by  a  process  of  fermentation.     Yellow  colouring  matters  are  pro- 
cared  from  the  roots  of  Curcuma  longa  or  Turmeric,  from  the  pulp 
nrTDunding  the  seeds  of  Bixa  orellana  (arnotto),  from  the  stem  of  the 
Gamboge  plant  (Hebrndendron  Cambogioides),  and  various  species  of 
Garcinia,  aa  Garcinia  Cambogia  and  elliptica,  from  the  flowers  of  Cartha- 
oos  tinctcrius  (^afflower),  from  the  stigmata  of  Crocus  sntivus  (saffron), 
hm  a  kind  of  Mulberry  (Morus  tinctoria),  from  Reseda  Luteola  (weld), 
ud  firom  some  Lichens,  as  Parmelia  parietina  (parietin  or  chryso- 
phaaic  acid).     Red  colouring  matters  are  produced  from  the  root  of 
Aochoaa  tinctoria  (alkanct),  from  Pterocarpus   suncnliuus,  Dracsna 
Dnco  (Dragon's-blood),  the  rootof  Rubia  tinctorum  or  madder  (aliza- 
tine),  the  root  of  Morinda  citrifolia  (Sooranjee),  Hnimatoxylon  campe- 
(bianam  (logwood),  Cssalpinia  braziliana  (Brazil  wood),  from  Cam* 
wood,  also  from  Carthamus  tinctorius  (Carthamine),  and  from  some 
lichens,  as  Roccella  tinctoria  (Archil  and  Litmus).     Blue  colouring 
■Itier*  are  furnished  by  the  flowers  and  fruirs  of  many  plants,  and 
froo  the  leaves  of  some,  by  chemical  action.     Indigo,  a  most  valuable 
ijt,  'u  procured  by  fermentation  from  vjirious  species  of  Indigofera, 
■  Indigofera  tinctoria,  Anil,  crerulea  and  argentea,  as  well  as  from 
Wrightia  tinctoria,  Marsdenia  tinctoria,  Nerium  tinctorium,  and  Gym- 
nema  tingens,  <%c.     The  plants  in  full  Qower  are  cut  and  put  into 
yns  with  water,  I'ermentation  takes  place,  and  a  peculiar  substance  is 
I  ■    .  !    uln.li  liy  absorption  of  oxygen,  becomes  blue.    The  best  and 
;  ity  of  Indigo  is  produced  in  the  Delta  of  the  Ganges. 
i^.,..«,  ;.,.......*  yield  nitrogenous  colouring  m.itters,  which  give  blue 

•D(J  purple  colours  with  alkalies,  etc.  Lecanora  tartarea  yields  Cud- 
Uar  (Gyrophoric  acid). 


SECTION  III.— ORGANS  OF  REPRODUCTION. 


Stbcctdkb,  AaBASosMBST,  Airo  FvscnoHB. 


The  reproductive  organs  consist  of  the  flower  and  its  appen- 
diga,  the  esMTitial  parts  being  the  stamens  and  pistiL  When  the 
tomet,  or  at  least  the  e-uential  organs,  are  conspicuous,  the  plants  are 
oiled  Phanaogamoua  (9«>i;o;,  conspicuous,  and  '/ift,tii,  union  or  mar- 
riage), or  Flowering  plants ;  when  they  are  inconspicuoiis,  the  plants 
■e  Cryptogamoua  (x^it^ros,  concealed,  and  yanof,  union  or  marriage), 
«  Flowerless  plants.  The  former  include  Exogens  and  Endogen:, 
the  latter  Acrogens  and  Cellular  plants.     On  carefol  examination  it 
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will  be  found  that  the  organs  of  reproduction  aod  nutrition  are  m« 
ficstions  of  each  other.      The  parts  of  the  flower,  as  regards  their 
derelopment,  structure,  and  arrangement,  may  all  be  referred  to  the 
leaf  as  a  type.     They  commence  like  leaves  in  cellular  projections,  ia 
which  fibro-vascular  tissue  is  ultimately  fanned ;  they  arei 
a  more  or  less  spiral  munoer,  and  they  are  often  partixdly  i 
conTerted  into  leaves. 


lerreu  to  ttie 
roj  ections^^^ 


1. — ^Ixnx>Biscncs,  os  ths  AsxAsosKsn  or  ms  Ft«wns  on  tse  Azbl 

324.  The  arrangement  of  the  flowers  on  the  axis,  or  the  ramificatiaD 
of  the  floral  axis,  is  called  Infioracence  or  Antfiotazu  {itln,  a  flower, 
and  TiJ/f,  order).  Flower-buds,  like  leaf-buds,  are  produced  in  the 
•xil  of  leaves,  which  are  called  floral  leaves  or  bmcts.  A  flower-bud 
has  not  in  ordinAry  circumstances  any  power  of  extension  by  the  de- 

velopmentof  its  central  cellulair  portioiL 
In  this  respect  it  diflets  from  a  leai*- 
bud.  In  some  cases,  however,  of 
monstrosity,  especially  seen  in  the  Boae 
(fig.  22G)  and  Geum,  the  central  part, 
A,  is  prolonged,  and  bears  mtm 
or  flowers.  In  such  cases  tlie  flowen 
are  usually  abortive,  the  eaaentia]  or- 
gans being  so  altered  as  to  unfit  iheo 
for  their  functions.  Such  meumor- 
phoses  confirm  Uoelhe's  doctrine,  thai 
all  the  partH  of  tlic  flower  are  olteitd 
leaves. 

325.  The  general  axis  of  inflor- 
escence, is  sometimes  called  rooilit 
(>ax'f>  '^<^  spine);  the  sUilk  snp{N>n- 
ing  a  flower,  or  a  cluster  of  flowen. 
is  a  ptduncU  { pen,  a  foot) (6g.  231  a); 
and  if  siniill  brandies  are  given  off  bj 
it,  they  ore  culled  pedictu  (fig.  231 
a").  A  lluwer  having  a  stalk  ia  callrd 
pedunadate  or  petliceUale  (fig, 
ODe  having  nu  stalk  is  sfssiU  (fig. 
In  describing  a  branching 
cence,  it  is  common  to  spaak  of  * 
Rachu  as  the  primary  floral  axis,  its  branches  m  the  lecoitdaij  Bari* 
axes,  their  divisions  as  the  tertiary  floral  axes,  and  so  on ;  thus  amid- 


n*'  na— PralMhmM  m  aaaMraof  Som^  ihawliiit  Iha  praloajNtkia  ar  Om  ok  ImimI  •• 
Si/owk  ^Cal/amutennd  Inta  iMn*.  A  F«<>biiiiuipU«luik*€ipaaa*(  itertawaa 
whick  u*  ndwaS  In  nunbw,  /  Ontouwl  tent  rapntcatliu  tbocUr*  «*>M^  A  Aca  h» 
' — •-Tmlmtmt»»aamvtUMmta. 
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'  confosion  that  might  arise  from  the  use  of  the  terms  racJiia, 
and  pedictL 

826.   Tko  Pedanrlc    as- 

nmcs  various  forms.  It 
•  eyliadrical,  compressed, 
nd  groovtjd ;  simple,  bear- 
ing a  single  flower,  as  in 
Primrose;  and  branched, 
u  in  Loudon-pride.  It  is 
nmetimes  large  and  suc- 
oolent,  as  in  the  Cashew 
(fig.  227  J)),  in  which  the 
peduncle  forms  the  large 
nloored    expansion    sup-  tit 

portiog  the  nut ;  spiral,  as  in  Cyclamen  and  Vallisneria  (fig.  228) ; 
ipinj,  as  in  Alyssum  spinosum.  Sometimes  the 
llsnl  axis  is  shortened,  assuming  a  flattened, 
emrex,  or  concave  form,  and  bearing  numerous 
lovers,  as  in  the  Artichoke,  Daisy,  and  Fig.  In 
ihoe  cases  it  is  called  a  Receptacle  or  Phoran- 
(Utn  (^*H),  I  bear,  and  i,tot,  flower),  or 
QmantMum  («x/ini,  a  bed,  and  Jtioc,  flower). 

327.  1'he  Floral  axis  sometimes  assumes  a 
leaf-like  or  phylloid  (^vxxo*.  a  leaf,  acid  hioi, 
fenn)  appearance,  bearing  numerous  (lowers  at 
itinargin,  as  in  Xylophylla longifolia  (fig.  229), 
ind  in  Rnscus  ;  or  it  appears  as  if  formed  by 
Kvcnl  peduncles  united  together  so  as  to  be- 
oome  a  &sciated  axis,  as  in  the  Cockscomb  (fig. 
130),  in  which  the  flowers  form  a  peculiar  crest 
*t  the  apex  of  the  flattened  peduncles.  Adhesions 
take  place  between  the  peduncle  and  the  bracts 
or  leares  of  the  plant,  as  in  the  Lime  tree,  Hel- 
wiogia,  Chailleda,  several  species  of  Hibiscus, 
lod  in  Zoftera.  The  adhesion  of  the  peduncles 
to  the  stetn  accounts  for  the  extra- axillary  posi- 
tion of  flowers,  as  in  many  Sulanaceai ;  when 
this  union  extends  for  a  considerable  length 
along  the  stem,  several  leaves  may  be  interposed 
batween  the  part  where  the  peduncle  becomes 
frw,  and  the  leaf  whence  it  originated,  and  it 
may  be  difficult  to  trace  the  connection. 

fit  tn.— Fnit  <rf  Cuher  (.4iur<ir<liiini  oaUmlalf'\.    p,  Enlirncd  peduncle,    a,  Fmlt  or  nuL 
fy,  at  — PlatlUUennu  plant  ot  VtllUDcrta  tplnlU,  thowlng  spiral  pedunda  or  flower-ttalk^ 

■T  vt  wcdllng  of  which  tlie  flowers  reacn  the  sorface  of  the  water,  prevlotu  to  rertlllutlon. 
.IK,  n»  -Uif-lltfr  CMtrOMiill  Saneoed  peduncle,  r,  of  Xjtloph/lU  looglToU^    ///,  Cluatni 

mmumt  MutlOfti  la  •  centrtmgu  or  cymoie  manner. 
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328.  The  peduncle  occasionally  becomes  abortive,  and 
bearing  a  flower,  is  transformed  into  a  tendril  (%  201) ;  at  oth« 

it  is  hollowed  at  the  apex,  to  a 
rently  to  form  the  lower  part 
outer  floral  envelope,  a«  in  Elschsc 
329.  The  terniin.ition  of  the  pe 
or  the  part  on  which  the  whorli 
flowers  are  arranged,  b  called  tl 
lamm  or  Torus.  It  is  the  tern 
of  the  floral  axis.  The  term  re 
b  also  sometimes  applied  to  this,  \ 
expanded  so  as  to  bear  several  I 
or  narrowed  so  as  to  bear  one. 
be  considered  as  the  growing  poiii 
axis,  which  usually  b  arrested 
*'  production  of  the   flowers,  but 

sometimes  becomes  enlarged  and  expanded.  Thus,  in  the  Gei 
it  b  prolonged  beyond  the  flower  in  the  form  of  a  beak ;  in  the 
it  is  a  club-shaped  fleshy  column  (fig.  239,  2,  a) ;  in  the  Stnii 
it  becomes  succulent  and  enlarged,  bearing  the  seed-vessels ;  y 
Nelumbium  it  envelops  them  in  the  form  of  a  truncated  tabular 
sion.  In  some  cases  it  bears  the  seeds.  In  some  monstrous  floi 
in  Rose  and  Geum,  it  is  prolonged  as  a  branch  bearing  leaves  (fi) 

330.  There  are  two  kinds  of  inflorewxnct — one  in  which  flow 
produced  in  the  axil  of  leaves,  while  the  axb  continues  to  be  el( 
beyond  them,  and  to  bear  other  leaves  and  flowers ;  the  other  ii 
the  axis  ends  in  a  single  terminal  flower.  In  the  former,  the 
are  axillary,  the  axb  extends  in  an  indefinite  manner,  and  the  I 
as  they  successively  expand,  spring  from  floral  leaves  placed  hi{ 
the  axis  than  the  leaf  from  which  the  first  flower  was  dev 
In  the  latter,  the  single  solitary  flower  terminates  and  defines  U 
and  the  flowers  developed  subsequently,  arise  from  floral  leave 
thb  central  flower,  and  therefore  farther  removed  from  the  cei 

331.  The  first  b  Indeterminate,  Indefinite,  or  Axiliary  inflore 
in  which  the  axis  b  either  elongated,  continuing  to  produce 
buds  as  it  grows,  the  lowermost  expanding  first ;  or  it  b  flattei 
depressed,  and  the  outermost  flowers  expand  first.  The  ex] 
of  the  flowers  b  thus  centripetal,  that  b,  from  base  to  apex,  c 
circumference  to  centre.  When  thb  kind  of  inflorescence  pi 
many  flowers,  it  b  simple,  and  proceeds  from  the  development 
flower-buds  of  a  single  branch.  This  kind  of  inflorescence  u 
in  fig.  231,  where  the  leaf  from  which  the  cluster  of  flower* 
duccd,  f,  represents  the  bract  or  floral  leaf  The  rachis,  or  j 
axb  of  the  flower,  is  a' ;  this  produces  small  leaflets,  6,  whi< 


fif.  Wk—X3wf  port  of  fUttoied  or  bKUtecl  Snworlns  item  oT  Otimla  oIKirlk  <<l 
haftiit  Cha ma  uf «  cral,  ■xirtrad  wtlb  pointed  bncti^  ud  raiiiwrUiig  Uowtat 
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mttller  flower-leaves  or  bractleta,  from  which  peduncles  or  secondary 
*xe*  ^riog,  bearing  each  single  flowers.  The  whole  inflorescence  is 
the  product  of  one  branch,  the  lower  flowers 
having  expanded  first,  and  bearing  fruit, 
while  the  upper  are  in  bud,  and  the  middle 
^^      ^!S^V[//9  ^'^  *"  ''""  ^'°<^'°-     ^^  ^S-  ^32,  the  same 

^H      ^KuVMik-  iind  of  inflorescence  is  shown  on  a  shortened 

^B        i^p^CT  <^^)  the  outer  flowers  expanding  first,  and 

332.  The  second  is  Determinate,  Definite,  or  Terminal  inlliMi-scence, 
ia  which  the  axis  ia  either  elongated  and  ends  in  a  solitary  flower, 
which  thus  terminates  the  axis,  and  if  other  flowers  are  produced,  they 
»e  secondary,  and  farther  from  the  centre ;  or  the  axis  is  shortened, 
ud  produces  at  once  a  number  of  fiower-buds,  but  of  these  the  central 
6«wer  expands  first,  being  in  fact  Uie  termination  of  the  axis,  while 
tlia  other  flowers  are  dereloped  in  succession  farther  from  the  centre. 
"Hie  expansion  of  the  flowers  is  in  thia  case  centrifugal,  that  is,  from 
•pel  to  base,  or  from  centre  to  circumference.  When  this  inflorescence 
prodooei  many  flowers,  it  is  compound,  and  proceeds  from  the  develop- 
■KDt  of  the  budd  of  several  branches.  It  is  illustrated  in  fig.  233, 
I  ^riwK  a  representation  is  given  of  a  plant  of  Ranunculus  bulbosus ;  a' 
*i  the  primary  axis  swollen  at  the  base  in  a  bulb-like  manner,  b,  and 
*ith  roots  proceeding  from  it.  From  the  leaves  which  are  radical 
pneeeda  the  axis  ending  in  a  solitary  terminal  flower,/'.  About  the 
oiiddle  of  this  axis  there  is  a  leaf  or  bract  from  which  a  secondary 
UflnJ  axis,  a",  is  produced,  ending  in  a  single  flower,  /",  less  advanced 
tW  the  flower,  jT.  This  secondary  axis  bears  a  leaf  also  from  which 
<  teitiuy  floral  axis  is  produced,  a"',  bearing  an  unexpanded  solitary 
ftwer,/'".     From  this  tertiary  axis  a  fourth  is  in  progress  of  forma- 


na  til  gMHim  of  Bartany  (Atrhrii  mi^aHi),  prodncni  In  the  ull  of  *  leaf  or  brut,  f, 
<■■  tm  feMB  matfonnacl  Into  •  aplne,  witli  two  nlpnles,  <,  at  lu  bue.  v,  Primuy  floral  »xl\ 
laihf  mmD  iHnMe  bnicta,  h.  In  the  axil  of  whlcb  the  Mcoodarjr  axea,  af<t,tn  prodoced, 
■A  MnMMM  tif  a  flower.  The  ezpaailoo  of  the  flower*  li  centripetal,  or  ftom  baaa  to  apex : 
At  tawirflown  hare  paaaed  Into  the  vtato  of  Ihilt,  the  middle  are  fully  expanded,  and  tho«e  at 
Ikf  top  aa*  aOU  to  bad.  Indeterminate  almple  Inflorescence. 
flK.  flL—.Bead  of  fiovera  or  glomerolua  of  ScaMosa  atro-parpoiea.  The  Infloreacenru  la 
trnfrntat  ladatmBlnate,  aod  the  expasaton  of  the  flow  en  centripetal,  thoae  at  the  clrciunfcrcnc* 
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lion.     Here/' i«  the  real  terminadon  of  the  axil,  and  tUsficnrarl 
expands  first,  the  other  flowers  being  developed  GentnfogaUj  oo  wtf^ 
nte  axe*.     It  is  a  compound  inflorescenoe. 

SS3.  iaJr*pHr  iB««n*ceac». — ^Th«  simplest  form  of  thia  inflores- 
I  is  when  single  flowers  are  produced  in  the  axils  of  the  ordiaarf 
I  of  the  plant,  the  axis  of  the  plant  elongating  beyood  them,  aa 
in  Veronica  bederifolia,  Vinca  minor,  and  Lysimachia  nemonmi.  The 
ordinary  leaves  in  this  case  become  floral  leaves,  by  producing  flower- 
buds  in  place  of  leaf-bnds.  In  place  of  solitary  flowers  there  b  often 
an  elongated  floral  axis  or  peduncle  arising  from  a  more  or  len  alterad 
leaf  or  bract,  and  bearing  numerous  leaflets,  called  hracUoUf  or  brad- 


lets,  from  which  smaller  peduncles  are  prodaoed,  ud  those  ia 
turn  mny  be  branched  in  a  similar  wny.    According  to  tlM  nalanrf 
the  subdivision,  and  the  origin  and  length  of  the  fTinfor  ■lafti.  iImi 

Tic.  m— nasi  of  tturaimliu  bolboni^  ibawtiif  dctcnniamt*  a 
MauT  flen)  ul«  dUunl  X  Hi  bM^  IS  ■*  ta  MB  (Mrt  tttalk,  1^  < 

IMTM  (ncwd.   /;  talttmrf  Sover,  lomlaadBC  f>>*  V^BUUJ  ul*    Afeoal  Ite  I ^  _  _. 

s ImT  to  dcraloptd  which  (In*  orlnln  ta •  •geoodicT aiK  <^,  mdlng  la  •  mUtmrUumw.  f. 
mtldtfrnatmitnamim/:  OnUMnaMnutattartotaMt  taBlto«ttf  «M** 
tanUn  <xU#*,BmOTS«,«adiMl>  ■•««*, A,  which  to  MlU  ia  hoiL  ft  rtliwto  ■■«!*■ 
hni  latfind  »ii<  to  la  Ow  (nanM  of  Ibnuthm. 

Via.  ac— Faolda  or  tnactdac  unii  tt  Yucca  gUtUm.   a',  rrimarT  asti  m  -irhto    «. 
UwanJuif  axaaw  aatflir  iiadanrlM    «",  Twlla.7  aua  or  padloBto  bawlaa  aaaaa.    »St4 

■n(tiaa4bnclto^lalfeaaKtl«r«UahUMaua*ta|inidac^    Hm  1-*^^^ ....'• 

■lMla,aa<  maaanfaiaitoaafiae— ««■  aimamnn  aiK^-  tka 
MM  to  owMpalal, aaa  MMb to  aha iha  MM wUh  aeh otiha I 
al  tha  bue  cf  the  aXM  wanliv  flia. 


nrrEFINlTE  ISTLORESCElfCI. 


aJK  nmnerons  varieties  of  floral  arrangements.     When  the  primary 

prfand*  or  floral  axis,  as  in  fig.  231   a,  is  elongated,  and  gives  oflf 

ptdioelf,  a",  of  nearly  equal  length  ending  in  single  flowers,  a  raceme 

or  ghifrr  is  prodnced,  as  in  Currant,  Hyacinth,  and  Barberry.     If  the 

Mondaiy  floral  axis  gives  rise  to  tertiary  ones,  the  raceme  is  branching, 

ad  tarma  a  pcmide.    In  fig.  234  is  represented  a  panicle  of  Yucca 

^orioai,  a'  being  the  primary  axis  or  rachis  \rith  bracts,  giving  off 

nunerous  secondary  axes,  a",  which  in  their  turn  develop  tertiarj 

ittit  •"',  the  development  in  each  of  the  secondary  axes  being  cen- 

ttipelal,  and  b  b  b  b  being  the  bracts  from  which  the  separate  axes  are 

'ooed.     If  the  peduncles  in  tho  middle  uf  a  dense  panicle  are 

iger  than  those  at  the  extremities,  a  Ihtjrtms  is  produced,  as  in  Lilaa 

IT  in  a  raceme  the  lower  flower-stalks  are  elongated,  and  come  to 

iwrly  a  level  with  the  upper,  a  corymb  is  formed,  which  may  be 


,  as  in  fig.  235,  where  tne  primary  axis,  at,  divides  into  secondary 
,  if  a",  which  end  in  single  flowers ;  or  compound,  as  in  fig.  236, 
vlxre  the  secondary  axes  again  subdivide. 

SM.  If  the  peduncles  or  secondary  axes  are  very  short  or  awant- 
ia^  »  that  the  flowers  are  sessile,  a  spike  is  produced,  as  in  Plantago 
ad  Verbena  officinalis  (fig.  237).  The  spike  sometimes  bears  uni- 
lexail  flowen,  usually  staminiferous,  the  whole  falling  off  by  an  articu- 
I  in  Willow  or  Hazel  (fig.  238),  and  then  it  is  called  an 
or  oa<ibm;   at  other  times  it  becomes  succulent,  bearing 

of  Oenim  Mthileb,  prodaMd  In  ths  ull  of  a  leaf  whkh  liaa  bllan,  and 

^va  bnuch,  at  the  tMue  of  whU-ij  are  moaided  leaves  In  the  fimn  of  acalea,  «. 

r,  filial  i  »sl^  or  peduncle,  or  lachlJ^  prodaclng  altiirQute  l>ia«  ta,  6  b^btim  the  axJl  of  whloll 
■mlafT  KUm  or  pedlcdiTB '  >"■  arln,  aach  bearing  a  ilngle  flower.    Tlie  efolation  or  expa»- 


•■  tf  IM  flomn  b  oeatilpetal  ,  _ ,  ,  ^ 

At  ■•.— Oeopoood  or  branchlnc  tarjvA  of  Pynu  tornilnalla    a*,  Prlmanr  aala     a"  a*, 
aa    «"'  a"*,  Tertiaty  axes  or  pedicels  bearing  the  flowcra  lUrectl/.    bbb^  Dracta. 
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numerons  flowers  aurroanded  by  a  sheathing  bract  or  spatha,  and  then 
it  constitutes  a  spadix^  which  may  be  simple,  as  in  Ariun  wf^iml^Hwii 
(6g.  239),  or  branching,  as  in  Palms,  A  spike  bearing  female  flowen 
only,  and  covered  with  scales,  is  either  a  strobHus,  as  in  the  Hop  ;  or 
a  conA,  as  in  the  Fir  (fig.  201).  In  grasses,  there  are  usually  numerooa 
sessile  flowers  arranged  in  small  spikes,  called  LocusUb  or  spiL-flelt,  and 
these  clusters  are  either  set  closely  along  a  central  axis  or  racbia,  or 
they  are  produced  on  a  branched  panicle. 

335.  If  the  primary  axis,  in  place  of  being  elongated,  is  depreaed 
or  flattened,  it  gives  rise  to  oUier  forms  of  indefinite  inflorwwence. 


flT 


When  the  axis  is  so  shortened  that  the  secondary  axe«  or  peda 
arise  (irom  a  common  point,  and  spread  out  like  radii  of  nearly  c 
length,  each  ending  in  a  single  flower,  or  dividing  again  in  a  ~- 


tig.  tn — 8Mka of  VotaM oncliuU&  thuwtnt  aHO*  flmran  on  a <««»""»  iMUii  ita» 
flonaMae*  IndBtanBliiito,  uid  the  avDlutioa  of  llM  flovw  eantrtptui.  IIM  >Mr««  it  IM  !•<■ 
p*it  of  Um  ipln  hare  paaed  Into  frail,  Umm  towanls  lh«  mlddla  an  ta  tdl  titoani.  m<  i^m  tf 
llM  top  an  ooljp  In  bad.  '         ^^ 

ric-  SMl— Ammrum  or  catkin  of  HaMi  (ConHw  AttOna),  cooiiieinc  of  aa  aila  ar  WM 
ooranl  with  bracu  In  Uisfurm  of  Kaln  Cfmow).  aachof  wUcticaranaBiale  lowar  "^-aa 
nana  of  which  an  teen  pn^Jaotlng  bajroad  Iha  acala  The  catkin  ^'i*  off  la  a  '- — i  mnm^mt 
ftom  flia  tnach  by  aa  iittealaUon,  ^^ 


tW    W|iai1li  or  neealaat  inlke  of  Ama  i-j^i.h,!,, 


I,ExlriMlilba 
of  which,  a,  la 


a|ia£or*«aihlatlaacl,iLn>ll«rnmi<l  tha  aiMdix,  (ha  atax  of  whk^  ., 
t,  Sbowitlia  inaUUil^ail  longlnidlnally,  wia  to  lUinlajraa  Badlx-ai    r, 
tha  ba«.    m,  Nala  BowMi.    Od  tha  qiadlz  tlMn  an  oimacow  abort' 
halMlka  pn^ooUooa 


aboMlta  towan 
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ndiating  manner,  an  Umhd  is  produced,  aa  in  figs.  240  and  241.  In 
fig.  240  the  floral  axes,  o',  d,  a*,  end  in  simple  umbels,  o',  o',  o',  and 
the  nmbels  are  called  itipitale  or  stalked ; 
while  in  fig.  241  the  primary  floral  axis, 
«',  is  very  short,  and  the  secondary  axes, 
a,  a,  come  otT  from  it  in  a  radiating  or 
smbrella-like  manner,  and  end  in  small 
imbels,  o',  which  are  called  partial  umbels 
W  wnbellulea,  to  distinguish  them  from 
te  general  umbel  arising  from  the  pri- 
Bsjy  axis.  This  inflorescence  is  seen  in 
I  Hemlock,  and  other  allied  plants,  which 
iBe  hence  called  Umbelliferous. 


336.  If  there  are  numerous  flowers  on  a  flattened  convex  or  slightly 
wnciTe  receptacle,  having  either  very  short  pedicels  or  none,  a  capi- 
tikm  (a  head)  or  ant/iodium  {itloi,  a  flower,  oJof,  a  way  or  method), 
ar  adatJiium  (xafniiitt,  a  small  cup),  is  formed,  as  in    Dandeliun, 

fifr  MO  —SevoMl  urobcli,  o'  a*  o'  o',  of  A  ralU  rAceznosa.  a,  Oenenl  axia  or  the  apflx  of  thtt 
Inack  Icnnbuted  by  »  vlngle  omliel  farther  advanced  than  the  rest  a*  a'  tf  a",  Axes  arislnff 
*>■  11,  Thlch  are  Mcondarr  aa  rei|>ect<  the  general  axli,  a ;  each  o(  them  bean  an  umbel,  and 
•anairta  thia  Inflonaeanca  the/  are  primary,  a"  ai"  <f",  Secondary  axea,  or  the  radU  of  the 
^m.  tit,  Bracta  placed  alteniateljr  no  the  general  axia  ^  Showa  a  doable  bud  pnweedlng 
■MB  Ike  aiU  of  ana  of  theie  bracts,  and  tlius  giving  rise  to  two-stalked  or  stl|jltite  orabcls.  •  ■  >, 
v^kOlatm  bnQ(%  ftmnlng  tnTolucrea  at  the  base  of  the  radii  of  the  nmbels. 

Hk  MU— OompoDBd  ninliel  of  Carrot  (fiaueui  larala).  »',  Ptmary  axis  shortened  and  de- 
paari,  ao  •■  10  preaent  a  convex  snrfiice.  <i"  a".  Secondary  axn  or  rodU  of  the  general  ombel, 
wk  wdfng  is  ft  partial  umbel  or  umbellnle,  tf  e"  o"  e".  o^  a"'.  Tertiary  axes  or  radii  of  tho 
■Mat  aBMlB  or  unbeDules.  t,  PtmuUpartlta  bracts,  ftmnlng  the  general  tovolucre.  ■"  >", 
■■■li  bracts,  fbnntng  the  partial  Involucre  or  tnvfllnccL 

_  1%  Mi.~  Ca|>)tnlam.  Anthodlum,  or  Head  of  llowera  of  Soonooera  hlspanlc^    A,  Imbricated 
i      ^inteiTiing  an  Involucre.   /,  Flurcls  or  small  flow  en  on  the  receptacle,  bavtog  a  centrlpet;d 
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Daisy,  and  other  oomponte  plants  (figs.  242  and  243) ;  or  ■ ' 
glomerulm*  (a  ball),  as  in  Scabiosa  (fig.  232),  and  in  EKpncus 
(tig.  244).  Such  a  receptacle  or  flattened  peduncle  may  some- 
times be  folded  so  as  to  enclose  partially  or 
completely  a  number  of  flowers  (generally 
iinisesxial),  giving  rise  to  the  peculiar  in- 
florescence of  Dorstcnia  (fig.  245),  or  to 
that  of  the  Fig  (fig.  246),  where/ indicates 
the  flowers  placed  on  the  inner  surfiue  of 
the  receptacle,  and  provided  with  bracteole& 
This  inflorescence  has  been  called  Hyp(m- 
thodtum  {iixi,  under,  and  Athr,  a  flower). 

337.  On  reviewing  these  dificrent  kinds 
of  inflorescence,  it  will  be  observed  that  the 
elongation  or  shortening  of  the  axis,  and  the 
presence  or  absence  of  stalks  to  the  flowers, 
determine  the  diflerent  varieties.  Thus,  a  spike  is  a  raceme  in  which 
the  flowers  are  not  stalked,  the  umbel  a  raceme  in  which  the  primary 


IM  *U  Mt 

axis  is  shortened,  the  capitulum  or  head  a  spike  in  which  the  ( 
shortening  has  taken  place. 
338.  Dcamiic  ■■flamoeaee.— The  nmplest  form  of  this  infloreMaaM 

•  B J  tataa  thli  term  It  (ppUed  lo  Iha  oiDtrtftifil  hiflonntaes  of 
Hif  !■.  mS  Jnnciw. 


SmIaiiS 


tU-Tlw 


Oipitalnm  est  TerUeillx.    r,  Tba  Reo«|itacl<^  Fbonsthta^  «*  Ow  t^ 
tzof  ItaaBeduDote^  lwwiii(  lb*  flantL/,  vblrli  un  BSTganMbTkiMt^  S 


•s: 


Bodital  bnctk    Tm  flovot  m  tnHni  Id  t  ctumiwul  nu 
UlMrad  hr  tin*  »  •  ■.  wUla  Oam  tk  Ika  uu.  •  i^  an  b  tal 
or  DonlMU  Ooomrvm  vmMuc  nf  •  knai  I 
w  aala  aod  Mad*  taini^/ IN  vltnt. 

io(  rif  (flni  r^rtMj.  ^wilBi  tlw  " ' 

I  the  ftatt  eonnd  wttli  flowoa, /.  «f  TulQHUD4ft 


•<.n» 
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I  in  Anemone  nemorosa  (fig.  247),  or  in  Gentiana  acaulis  (Gen- 
aX  where  the  axis  terminates  in  a  single  flower ;  and  if  other 
flowers  are  podooed,  thej  arise  from  the  leaves  below  the  first-formed 
flower.  When  nnmerons  flowers  are  produced,  and  the  axes  are  much 
shortened,  it  is  sometimes  difficult  to  understand  this  mode  of  iu- 


Inetoence.  It  may  be  distinctly  traced,  however,  in  plants  with 
opposite  leaves,  in  which  the  difierent  axes  are  clearly  developed.  In 
M.  248  is  represented  the  flowering  branch  of  Erythrsea  Centaurium. 
Mre  the  primary  axis,  d,  ends  in  a  flower,  /',  which  has  passed 

fte.  m.— Aiuniaoe  nemoroaa.  a,  Snbtemuieui  item.  /,  iMi.  d,  Flonl  axl«  |imi1iiclniic  brocU 
ktm^fenaatliree-latTadlavatacrau   >,  lioUtai7  flower  tennioatini;  tl.r  ux.!!,    lailjiuwun 
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into  the  state  of  fruit, 
of  which  is  capable  of 


At  its  base  two  leaves  are  produced,  each 
developing  buds.  In  the  Gentiana  acaolis 
these  leaves  rarely  produce  bads, 
but  in  the  present  plant  they  gen- 
erally do.  The  buds  so  produced 
are  flower-buds,  and  constitute  secon- 
dary uxes,  a"  a",  ending  in  single 
flowers,/"/",  which  thus  are  temmud 
and  solitary ;  and  at  the  base  of  these 
axes  a  pnir  of  opposite  leaves  is  pro- 
duced, giving  rise  to  tertiary  axes, 
cT  d"  d",  ending  in  single  flowers, 
f  f"  J"-,  and  so  on.  The  division* 
in  this  case  always  take  place  by  two, 
or  in  a  dichotomout  (ilxm,  in  two  ways, 
and  Tifitt,  I  cut)  manner.  Had  there 
been  a  whorl  of  three  leaves  in  place 
of  two,  the  division  would  have  beea^J 
by  three,  or  tridiotomous  {j^ix»,  iMfl 
three  ways). 

839.  When  the  leaves  become  very  small,  and  are  transformed  into 
true  bracts,  this  whole  system  forms  a  single  inflorescence,  and  lias 
received  the  name  of  cyme.  As  the  definite  inflorescence  occurs  in  a 
marked  degree  in  the  cyme,  it  hits  hence  been  called  cyinost ;  and 
the  cyme  itself^  according  to  its  divisions,  has  been  characterized  as 
dichotomous  or  trichotomous.  In  figs.  249  and  250,  the  cyme  is  re- 
presented in  two  species  of  Cerastiura,  belonging  to  the  natural  order 
Caryophyllacc«3,  in  which  cymose  inflorescence  is  of  general  occur- 
rence. The  leaves  in  the  figtires  are  small  bracts  giving  origin  to 
flower-buds  in  the  same  way  as  in  fig.  248 ;  the  flowers  at  a'  a'  being 
the  termination  of  the  primary  axis  imd  expanding  first,  the  otbef* 
being  subsequently  develo{H>d  in  a  centrifugal  order.  In  son*  of 
the  Pink  tribe,  as  Dianthus  baibntus,  Carthusianorum,  &.0 ,  in  wtiidi 
the  peduncles  are  short,  and  the  flowers  closely  approximated,  with  a 
centrifugal  expansion,  the  inflorescence  has  received  the  name  ofJiasdeU. 
A  similar  inflon-scence  is  seen  in  such  plants  as  XylophylU  longifotia 
(fig.  229).  When  the  axes  become  very  much  shortened,  the  arranga- 
ment  is  more  compUcated  in  appearance,  and  the-  nature  of  the  inflorc^ 
oonce  is  indicated  by  the  order  of  opening  of  the  flowers.  In  L*biata, 
as  in  the  Dead  nettle  (Lamium),  the  flowers  are  produced  at  the  axil 


/^,  l'UnrtnlQlMi44ttiuulniBltyof  thetgttUtyuai^  udwoa    iaflsii 
' — IvslWtaKCf  AewtraowtTtftical. 
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of  «tch  of  the  leaves,  and  might  be  looked  upon  as  ordinary  whorls, 
but  on  esaminotion  it  is  found  thut  the  central  flower  expands  first, 
•nd  that  the  expansion  is  thus  centrifugal.    The  inflorescence  is  there- 


fore tnily  cymose,  the  flowers  being  sessile,  or  nearly  so,  and  the  cluster* 
are  called  verticillastera(verlidllus,  a  kind  of  screw  ).      /^ 

840.  Sometimes  the  bract  on  one  side  of  a 
dtchotomous  cyme,  especially  towards  the  summit 
ot"  the  inflorescence,  does  not  give  origin  to  huds, 
as  leen  in  .the  upper  flower  of  fig.  250.  When  a 
■ogle  bract  only  is  produced,  in  place  of  two, 
tltere  is  oAen  an  anomalous  cymose  influroscence 
produced,  resembling  a  raceme.  Thus,  in  Als- 
trijnieria,  as  represented  at  fig.  251,  tliea.xis,  a', 
ends  in  a  flower,  which  has  been  cut  off,  and  a 
leit  From  the  axil  of  thw  leaf,  that  is,  between 
Jt  and  the  primary  axis,  a,  a  secondary  a.\is,  a", 
is  formed,  ending  in  a  flower/",  and  producing  a 
leaf  about  the  middle.  From  the  axil  of  this  leaf, 
a tertiazj floral  axis,  o"',  ending  in  a  flower,/'", 

Kc.  MK — InllorMKDoe  of  Cemtlnm  itrinillfloniin.  bib,  OppMlle  bnuli  pradnrad  at  web  ol 
INWiwIriini  TliB  &xefl  are  Indicated  u  111  Ust  Ilffar&  Tbe  priuunr  ucla,  a*,  oiidi  lu  a  dower 
Viick  tea  paMed  Into  frnlt.    Infloreacenci!  ilctcrminate.    Evolution  or  flowers  ceatrifUgaL 

njc.  Ml— Inflcffeacenoa  of  Cenutiam  tetrandnim.    Lottan  bare  tba  lame  meaning  as  In  the 
ka  t«e  tgan^    In  the  qnatenury  axea,  a"',  tba  Infloreacesee  bacomaa  lateral  by  tlM  non- 
CU  of  the  flower-bads  on  one  side. 

L— Mee  raceme  of  a  aperies  of  AlsHOmerla.  tetfif  tT'.  Separate  axea  aoecearirely 
L  wUcb  appear  to  form  a  Almple  continuous  raceme,  of  which  the  axes  form  the  Intei^ 
■■Ha '  It  k  A  cnnpoond  determinate  lolloreacence,  bowerer.  with  centrifugal  evolution.  Each 
tf  tteoii  i»  undacad  lo  tiw  ull  of  a  leal,  and  la  terminated  \>j  a  flower, /*/*/"'/'"•  opjoslla 
■•Ibatletf 
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is  developed,  and  so  on.     Sometimes  the  bract  on  the  opponte 

shows  itself,  as  at  a.     This  inflorescence, 

therefore,  although  it  appears  simple  and 

racemose,  is  truly  compound  and  cymose, 

consisting  of  a  series  of  separate  axes,  with 

a   centrifugal   expansion.      The  flowering 

branch  often  exhibits,  in  such  cases,  a  series 

of  currations.     In  certain  orders  of  plants, 

especially   Boraginacete,  the  bracts  being 

alternate,  give  rise  to  an  inflorescence  of 

this  kind.  Thus,  in  fig.  252, 

a  is  a  primary  axis,  ending  in 

a  flower,  producing  another, 

6,  and  that,  a   third,  c,  a 

fourth,  d,  &c.,  all  on  the 

same  side.     In  such  a  case 

there  is  usually  a  remarkable 
***  curvature    resembling    the  **• 

tail  of  a  scorpion,  and  the  cyme  is  called  tcorpioidal  or  htlicoidai  (bu(  ' 
a  spiral,  and  iilt(,  form)  or  gyrate.'  It  b  seen  in  the  forget-iue-oot 
(fig.  253). 

341.  Instances  of  both  kinds  of  floral  expansion  occur  occanonaJJy 
on  the  same  plant.  Tims,  in  Composite,  the  heads  of  flowers  taki^ 
as  a  whole,  are  developed  centrifu^ly,  the  terminal  head  first ;  while 
the  Jlorets,  or  small  flowers  on  the  receptacle,  open  centripetally,  thaw 
at  the  circumference  first.  So  also  in  Labiats,  the  different  whorb  of 
inflorescence  are  developed  centripetally,  whUe  the  florets  of  the  Terti- 
cillaster  ore  centrifugal.  Sometimes  this  mixed  character  presents 
difficulties  in  cases  such  as  Labiatse,  where  the  leaves,  in  plaoe  of 
retaining  their  ordinonr  form,  become  bracts,  and  thus  might  lead  to 
the  supposition  of  all  being  a  single  inflorescence.  In  such  caMi^  tiw 
cymes  are  described  as  spiked,  racemose,  or  panicled,  aooording  to 
circumstances.  Fig.  254  represents  a  panicled  cyme  of  Privtt,  m 
which  the  primary  axis,  a',  gives  off  secondary  axes,  a"  a",  whence  anx 
tertiary,  a'"  a",  ending  dichotomously,  and  producing  three-flowered 
cymes,  e  e,  in  which  the  central  flower  expands  first.  Fig.  255  is  • 
raoemosG  cyme  of  Campanula,  developed  in  a  very  irregular  taaaaet, 
sod  giving  rise  to  a  peculiar  mixed  inflorescence ;  a'  a'  is  the  ' 
wcis,  ending  in  a  flower,/",  which  has  withered,  and  giving  i 
daiy  axes,  a"  rf',each  terminated  by  a  flower,  and  developed  centripetally, 
the  lowest  being  most  expanded.     These  are  anomalous  eaaes,  »nd  not 

*  IMiliMwi  Mjn  tluU  Uite  laflonKuo*  It  lUaiiir  ■  nnlUMral  nttmt,  iurtag  cntr«(ta>  o- 

llf.  at  — nfun  to  ibow  lb*  fbnaalloe  «(  a  ngqlMkl  cr  MIceM  qr>Mk  < 

m.  tU-««wKoldil, ontt, «r htUata qraa of  rortct-me-not iMtmmfiUmm. 
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tmih  explained.    Snch  mixed  inflorescences,  partly  definite  and  partly 
indeonit^  are  by  no  means  nncommon. 


842.  Sometimes  flowers  proceed  from  what  are  called  radical  leaves ; 
Aat  is,  trova  an  axis  which  is  so  shortened  as  to  bring  the  leaves  close 
together  in  the  form  of  a  cluster.  From  such  stems,  floral  axes  are 
poshed  upwards  occasionally,  bearing  single  flowers,  or  flowers  in 
nmbels  and  racemes,  as  in  Primrose,  Auricula,  Hyacinth,  dba  In 
these  cases,  the  name  oi  scape  is  applied  to  the  flowering  stem. 


Stf.— Tabdi.a£  Abbabobxsbt  ov  Isflobescbscs  OB  AaraozAxn. 

iu  IVnnn  Senile. 
L  Pknl  Axis  elongated. 
1.  Axis  permanent. 

Spike  (Flantago),  Lociuts  or  Spikdet  (Lolimn),  Spadix  (Arum),  Cone 
(Fir),  Strobilos  (Hop). 

Re.  9M.—CyinoM  panicle,  or  Panlcledcjnne  of  PrtTet(£4|;iiKnimni<^n).  The  prlmsiy  udi, 
r.  anwoff  MCondaiT  axet,  a*  a",  which  are  oppodte  to  each  other,  and  produce  tertlarjr  axes, 
*'  f,  which  are  dlcbotomoni,  and  conaeqaently  end  In  small  three-flowered  cyme^  e  e:  Of  the 
Sne  flowen  termlnatliig  these  tertlai;  axes,  the  central  one  expands  first,  the  erolation  of  the 
sihcn  being  centrlftigaL 

F)f.  SSL— Racemose  cyme,  or  CymoBe  raceme  of  Campannla  a*  ^,  Primary  axi^  terminated 
W  a  Dower,  /',  wblch  has  already  withered,  and  Is  beKinnlng  to  pess  Into  the  state  of  fhilt  a" 
r  <.  SKondarr  axes,  each  teimlnated  by  flowers,/",  which  are  more  adTincvl  the  kiwer  thejr 
■iiatbelrpasnon. 
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t.  Axis  dfciduona. 

C«Udn  or  Amentum  (Willow),  CompouBd  C«tkin  (Mile  Oowen  rf 

Palms)- 
IL  Floral  Axu  shortened  or  depicMcd  (a  Receptacle). 

Capitulom,  Anlhodiom  or  Calalhinm  (Dandcll<ia> 
B.  Flomn  Pedicellate. 
L  Floral  Axis  elongated. 
1,  Peduncles  limple. 
a.  of  eqoal  or  nearly  equal  length. 
Raceme  (Cmiant,  Hyadnth). 
i,  lowermost  limgeat. 

Centripetal  cspaniion — Corymb  (Omithogilaili). 
Centrifugal  expaniion — Faadde  (Pink). 
i.  Peduncles  branched. 

Panicle  (Poa),  Thj-mns  (Lilac),  Anthela  (Luzola),  Oonp«aid  Ra«i 
(Plane-tree),  Compound  Corymb  (Milfoil). 
II.  Floral  Axis  shortened  or  dcprasaed. 
1.  Expansion  oentripctaL 

a.  Peduncles  rery  short,  Flowot  forming  a  don  bead. 

Glomerulus  (Armeiia,  Scabious). 

b.  Peduncles  nearly  equal,  radiating  (h>m  a  common  oentl% 

Pedundes  simple — Simple  Umbel  (Astrantia,  Ramacna), 
Pednndes  branched — Compound  Umbel  (Hemlock). 
S.  Expansion  centrifugal. 

a.  Peduncles  simple— Vertidllaster  (Lamiom), 

b,  PedoDcles  branched — Cyme  (Elder). 

2.— Bracts  ok  Flobal  Lxavks. 

344.  Plovers,  with  the  exception  of  the  tenninal  flower,  arise  from 
the  axil  of  leaves,  called  BracteeR,  bracts  or  floral  teava.  The  term 
bract  b  properly  applied  to  the  leaf,  from  which  the  primary  floral 
axis,  whether  simple  or  braoched,  arises,  while  the  leaves  which  arise 
on  the  axis  between  tlie  bract  and  the  outer  envelope  of  the  flower 
are  bracteola  or  bracUelt.  The  two  are  distinct,  bat  are  often  oaeA 
indiscriminately  in  ordinary  descriptions.  Bracts  sometimes  do  not 
differ  from  the  ordinary  leaves,  and  are  then  called  leafy,  as  in  Aji;g^ 
Like  leaves,  they  are  eitlier  entire  or  divided.  In  general,  a>  regards 
their  form  and  appearance,  they  differ  from  the  ordinary  leaTCS  of  dw 
plants,  this  difierenoe  being  greater  in  the  upper  than  in  the  lower 
brandies  of  an  inflorescence.  They  arc  distinguished  by  their  pontioa 
at  the  base  of  the  flower  or  flower-stalk.  When  the  flower  is  smik^ 
the  bracts  are  otlen  applied  closely  to  the  calyx,  and  may  thtu  be  ooa> 
founded  with  it ;  intermediate  between  the  leaf  and  the  petal,  aad  at 
times  partaking  of  the  characters  of  each.  Bracts  appeit  in  amaj 
instances  to  be  intended  by  nature  hs  protecting  organs,  within  or 
beneath  which  the  yotmg  flowers  in  their  eaiUest  stage  of  growth  maj 
be  secured. 

845.  When  bracts  become  ooloored,  as  in  Amherstia  nobHis,  Eo> 
phorbia  splendens,  and  Salvia  splendens,  they  may  be  mistaken  for 
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parts  of  the  corolla.  They  are  sometiines  mere  scales  or  threads,  and 
at  other  times  they  are  abortive,  and  remain  undeveloped,  giving  rise 
to  the  tbractealed  inflorescence  of  Cruciferw  and  some  Boraginocese. 
Sometimes  flower-buds  are  not  produced  in  their  axil,  and  then  they 
are  emjAy.  A  series  of  empty  coloured  bracts  terminates  the  inilores- 
eence  in  Salvia  Hormbum.  The  smaller  bracts  or  bracteoles,  which 
occur  among  the  subdivisions  of  a  bnmching  inflorescence,  often  produce 
no  flower-buds,  and  thus  anomalies  occur  in  the  iioml  arrangements. 

346.  Bracts  are  occasionally  persistent,  remaining  long  attached  to 
the  base  of  the  peduncles,  but  more  usually  they  ore  deciduous,  falling 
off  early  by  j>n  articulation.  In  some  instances  they  form  part  of  the 
fruit,  becoming  incorf)orated  with  other 
organs.  Thus,  the  cones  of  Firs  (fig.  201) 
and  the  strobili  of  the  Hop,  are  composed 
of  a  aeries  of  bracts  arranged  in  a  spiral 
manner,  and  covering  fertile  llowers ;  and 
the  scales  on  the  fruit  of  the  Pine -apple 
(fig.  256  a),  are  of  the  same  nature.  In 
Amenta  or  catkins  (fig.  238),  the  bracts 
sre  called  sqvamce  or  scales.  As  regards 
their  arrangement,  they  follow  the  same 
law  as  leaves;  being  alternate,  opposite,  or 
verticillate. 

347.  At  the  base  of  the  general  umbel 
ID  umbelliferous  plants,  a  whorl  of  bracts 

^gfuai  exists  called  a  general  involucre  (fig. 

^H^l  fy  and  at  the  base  of  the  smaller  umbels 

^^br  mnbellules,  there  is  a  similar  leafy  whorl 

^HmU<^  invfifiicel  OT  partial  involucre  {tig.  241 T). 

~  In  Compositie,  the  name  involucre  is  applied 

to  the  leaves,  scales,  or  phyllaries  surrounding  the  head  of  flowers 
(6g.  242  4),  as  in  DandeUon,  Daisy,  and  Artichoke.  This  involucre  is 
oftoj  composed  of  several  rows  of  leaflets,  which  are  either  of  the 
■Be  or  diflV-rcnt  forms  and  lengths,  and  often  lie  over  each  other  in 
in  imbricated  manner.  When  the  bracts  are  arranged  in  two  rows, 
sod  the  outer  row  is  perceptibly  smaller  than  the  inner,  the  involucre 
ii  tometiroes  said  to  be  caliculaie,  as  in  Senecio.  The  leaves  of  the 
inroJQcre  are  spiny  in  Thistles  and  in  Dipsucus  (fig.  244  e  i),  and 
booked  in  Burdock.  Such  whorled  or  vertiuUlate  bracts  may 
eitlier  remain  separate  (polyphylhua),  or  be  united  by  adbesiou 
igamophylltms),  as  in  many  species  of  Dupleurum,  and  in  I^vatera. 
Is  the  acorn  they  form  the  cupula  or  cup  (fig.  257  c),  and  they  also 


GcMt— Fruit  of  nne.«pple  (.liMaoMaMMn),  comiioMdof  oamennuSowennnlted  Into  one 
■M:  Ibi  Kale*,  a,  being  niMUaed  bncti  or  llonl  InTes.  The  crown,  b,  oanibt*  of*  prolong*- 
agioftlMextolMarinfflavea,  whicli  inij  be  ooaridand  u  •  leilee  of  smf  tj  bnebS 't  <•  bracu 
'    r  flowtn  u  Uielr  ulL 
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the  yew  the  br 


form  the  liusky  covering  of  the  Hazel-nut. 
form  a  suoculeut  covering  of  the  seed, 

348.  Wlien  bracts  become  united  together,  and 
overlie  each  other  in  several  rows,  it  often  happeos 
that  the  outer  ones  do  not  produce  flowers  or 
become  empty  or  sterile.  In  the  artichoke,  the 
outer  imbricated  scales  or  bracts  are  in  this  con* 
dition,  and  it  is  from  the  membranous  white  scales 
or  bracts  (jtaUa)  forming  the  choke  attached  to  the 
edible  receptacle,  that  the  flowers  are  produced. 
The  sterile  bracts  of  the  Daisy  occasionally  produce 
capitula,  and  give  rise  to  the  Hen-and-Chicken 
Daisy.  In  place  of  developing  flower-buds,  bracts 
may,  in  certain  circumstances,  as  in  proliferous  or  viviparous  flowers, 
produce  leaf-buds. 

849.  A  sheathing  bract  enclosing  one  or  several  flowers,  is  called  ■ 
ipalJia  or  spal/ie.  It  is  common  among  Endogens,  as  Narcissus,  Anai 
(fig.  239  b),  Palms.  In  some  Palms  it  is  20  feet  long  and  en«loMt 
200,000  flowers.  It  is  ollen  a-ssociated  with  tlie  spadix,  and  majr 
be  coloured  as  in  Calla  or  Kichardia  icthiopica.  When  the  spadix  i* 
compound  or  branching,  as  in  Palms,  'there  are  suinller  &patt>cs  sur- 
rounding separate  parts  of  the  inflorescence,  to  which  the  name  tpa- 
tiieltee  has  sometimes  been  given.  The  spatlie  protects  the  flowers  la 
their  young  state,  and  often  falls  ofl*  after  they  are  developed,  or  baogt 
down  in  a  withered  form,  as  in  some  Pulms,  Typha,  and  Pothoa.  Is 
grasses,  the  outer  scales  have  been  considered  as  sterile  bracts,  aad 
nave  received  the  name  of  glumes,  and  in  Cypcraces  bracts  enclose  th«_ 
organs  of  reproduction. 

B. — Tnz  Flower  asd  its  ApraxDAOia. 

S50.  The  Fi«w«r  consists  of  whorled  leaves  plaoed  on  an  axii^n 
.-,  intcrnodcs  of  which  are  not  developed.     ~ 

shortened  axis  is  the  T/ialamu»  or  tonu. 
are  usually  four  of  these  whorls  or  verticils : 
1.  The  outer  one  calli'd  the  oafym.  8.  ~ 
corolla.  3.  The  flameiu.  4.  Th* 
tcrnal  one,  the  pintil.  Each  of  these 
normally  of  several  (mrts  which,  like  Icarei^ 
follow  a  law  of  alternation.  Thus,  the  flowwr 
of  Crnssula  rubens  (tig.  2.>8)  prcBcots  a  calyx. 
e  c,  composed  of  five  e<|ual  pieces  amagsd 
in  a  whorl ;  a  corolla,  u  n.  nKu  of  fiv«  paiti, 

n*.  tl7.— AroiK,  or  Fnilt  nf  iho  Oak.    f,  Cnputo  or  rap,  <  h'iIm,  itf  mnai^ 

briira  or  flonil  Imrei^  the  ri-w  point!  of  which  uvvtin  ftrTAnt:-  ji^firtcf. 

nx.  UK  — Cloworof  Crumlsruliviia  c  r,  Fnlloloof  c<lrx  or  «  |">>«.  ;■/',  rr«la  t^Miaaa 
»  A  Cwv*'^  ""^  of  iSaa  tiMlitc  a  aiaaU  tcalc-llko  •roB>0«S*i  »>  •<  <l»l'  >*•* 


Ft.OBAL  EKVBtOPES. 

in  a  whorl  within  the  former,  and  occupying  the  interralf 
between  the  five  parts  of  the  calyx ;  five  stamens,  e  e  e,  in  the  space 
between  the  parts  of  the  corolla,  and  consequently  opposite  those  of 
tbe  calyx ;  and  five  parts  of  ihe  pistil,  o  o,  which  follow  the  same  law 
of  arrangement.  Again,  in  Scilla  italica,  the  parts  ore  arranged  in 
•ets  of  three  in  place  of  five,  as  shown  in  fig.  2d9,where  p'  p'  ff  are 
dipee  parts  of  the  external  whorl ,  p"  p"  />",  three  of  tlie  next  whorl ;  i, 
•n  cater  row  of  stamens ;  rf',  an  inner  row ;  o,  the  pistil  formed  of  three 
parts.  It  is  distinctly  seen  in  these  instances,  that  the  parts  of  the  flower 
ar«  to  be  regarded  as  leaves  arranged  on  a  depressed  or  shortened  axis. 
S.*".!  When  all  the  parts  of  the  (lower  are  separate,  and  nonnally 
devfl-  |«d,  there  is  no  ditKculty  in  tracing  this  arrangement;  but  in 
many  cases  it  is  by  no  means  an  easy  mat- 
ter to  do  so,  on  account  of  changesproduced 

by  the  union  of  one  part  to  another,  by 

degeneration,    by   the    abortion   or   non- 
development  of  some  portions,  and  by  the 

multiplication  or  folding  of  others.*  Of  the 

tour  whorls  noticed,  the  two  outer  (calyx 

»nd  corolla),  are  called  floral  envelope ;  the 

two  inner  (stamens  and  pistil),  are  called 

mmtitU  organs.     When   both  calyx   and 

earoUa  are  present,  the  plants  are  Di- 

eUtpnyhout  (Hi,  twice,   and  y^\a/j.uf,  a 

oovering) ;  occasionally  one  or  both  become 

-'■  rire,  and  then  the  flower  is  either  Monochlamydeous  (/*«'»«(,  single), 
J  a  calyx  only,  or  Achlamy- 
(«,   privative)   or  naked, 

btnng  only  the  essential  organs, 

tnd  no  flora]  envelope. 

352.      The     Floral    Earrlope* 

ftmiA  of  the  calyx  and  corolla. 
la  most  cases,  especially  in  £xo- 
ihese  two  whorls  are  easily 
ingnishable,  the  first  being 
Btonal  and  green,  the  latter  in- 
■crul,  nod  more  or  less  highly 
coioured.  If  there  is  only  one 
•borl,  then,  whatever  its  colour 

*  As  tA«  CMMlailen  of  tlie  retnarkf  on  the  orfmnii  of  rrpTodnrtlon,  notice  la  taken  of  Tarloo* 
■HtaurafaoMM  prcdaced  in  flowers  ty  t}ir  r.-iu-^-s  ,itM>ve  HpcciHct 
nc  tA — Fknrer  of  Sdllfl  it  li  ,  .  Three  extonml  lenflotft,  or  rllTlslon*  of  the  porlanlh 

'  .iflt'ts.    r*,  Sutnen\  u)>po«lre  to  the  finit  or  externiU 
1  internal  leatli:I4.    a,  ovahua  united  together  Into 
'■<  III  iiinn  one. 

iHm  'itbHini.  ft,  Perliuith  or  Perltfonc,  hoTtug  three  ports 
.ilerlor.  p  i.  f.  Stamens  hnvlnf;  versatile  sa  there  sttacbeil 
u  st  tlie  »pex  of  the  ttjlc 


-fknta  of  Sdlla  It 
j<"  jT'j^'.  Thetl 
<,  S^metu.  oi'iM>*fr. 
^  1.  Thm  ltTlc^  cr ' 
At  Mn-nmrraf  ^^ 
Olater.  |i  c  sKeniUl  r . , 
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or  degree  of  development,  it  is  the  calyx.  Sometimes,  as  in 
Endogena,  the  calyx  aud  corolla  both  display  rich  colouring,  an 
apt  to  be  confounded.  In  such  cases,  the  term  Perianth  («t(i, 
around,  and  iflts,  flower),  or  Perigone  (r(;l  and  >«>«,  pistil)  has  been 
applied  to  avoid  ambiguity.  Thus,  in  the  Tulip,  Crocus,  Lily,  Hya- 
cmtb,  in  place  of  calyx  and  corolla,  authors  speak  of  the  parta 
of  the  perianth,  although  in  these  plants,  an  outer  whorl  (calyx), 
may  be  detected,  of  three  parts,  and  an  inner  (corolla),  of  a  similar 
number  arranged  alternately.  Thus,  the  perianth  of  the  White  Lily 
(fig.  2G0  p),  consists  of  three  outer  parts,  p  e,  alternating  vrith  three 
internal  parts,  p  i,  surrounding  the  essential  organs,  e,  the  stament, 
and  «,  the  pistil. 

353.  The  term  perianth  then  is  usually  confined  to  the  flowers  of 
Endogens,  whatever  colour  they  present,  whether  green,  as  in  Aspa- 
ragus, or  coloured,  as  in  Tulip.  Some  use  the  term  perianth  as  a 
general  one,  and  restrict  the  use  of  perigone  to  cases  where  a  pistil  is 
present,  not  applying  it  to  unise.^cunl  flowers  in  which  stamens  oolj 
are  produced.  In  some  plitnt^,  as  Nymphica  albn  (fig.  310),  it  is  not 
easy  to  say  where  the  calyx  ends,  and  the  corolla  begins ;  as  these  two 
whorls  pass  insensibly  into  each  other. 

354.  Fi«w«sr4»ad.  —To  the  flower-bud,  the  name  aUtbattrut  (mean- 
ing rose-bud)  is  sometimes  given,  and  its  period  of  opening  has  be«B 
called  arUhtM  {ittrtif,  flower  opening),  whilst  the  manner  in  which 
the  parts  are  arranged  with  respect  to  each  other  before  openiog,  is 
the  attivcUion  {(Bslivtu,  belonging  to  summer),  or  praflorcimn  (pro, 
before,  and  Jhs,  flower).  The  latter  terms  bear  the  some  relation  to 
the  flower-bud,  that  vernation  does  to  the  leaf-bud,  and  distinctive 
names  have  also  been  given  to  the  diSerent  arrangements  which  it 
exhibits.  When  the  parts  of  a  whorl  are  placed  in  an  exact  ciid^ 
and  are  applied  to  each  other  by  their  edges  only,  without  overk^tpiay 
or  being  folded,  thus  resembling  the  valves  of  a  seed-vessel,  the  asti- 
vation  is  valvatt,  as  in  calyx  of  Guazuma  ulmifolia  (fig.  261  c).  The 
edges  of  each  of  the  parts  may  be  turned  either  inwards  or  outwards; 
in  the  former  case,  the  aistivation  is  inditplicate,  as  in  corolla  of  Gua- 
zuma ulmifolia  (fig.  261  p),  in  the  latter  reduplicate,  as  in  calyx  of 
Althiea  rosea  (figs.  262  c,  263  c).  When  the  parts  of  a  single  whorl 
are  placed  in  a  circle,  but  each  of  them  exhibits  a  torsion  of  ils 
axis,  so  that  by  one  of  its  sides  it  overlaps  its  neighbour,  wkikt  its 
side  is  overlapped  in  like  manner  by  that  standing  next  to  it,  the 
SBStivaiion  is  twisUd  or  contorted,  as  in  Corolla  of  Althna  rosea  (figs. 
262  p,  264  p).  Tliis  arrangement  is  characteristic  of  Ute  flower-bads 
of  the  Blalvaoea>  and  Apocynaceaa,  and  it  is  also  se«n  in  the  Coavol- 
vulaocM  and  some  Caryophyllaceie.  When  the  flower  expandi^  tb* 
traces  of  twisdng  often  disappeur,  but  sometimes,  as  in  ApocTBSCSi^ 
they  remain. 


FLOWER-BUB. — iSnVATlON. 


355.  In  these  instances  of  {estivation,  the  parts  of  the  verticils  are 
considered  as  being  placed  regularly  in  a  circle,  and  about  the  same 
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I     beight,  and  they  are  included  under  dreular  aestivation.     But  there 
•re  other  cases  in  which  there  is  a  slight  difl'erence  of  level,  and  then 

;      the  true  spiral  arrangement  exhibits  itself     Tliis  is  well  seen  in  tlie 
leaves  of  the  calyx  of  Camellia  japonica  (fig. 
265  c\  which  cover  each  other  partially  like 

I  tiles  on  a  bouse.  This  estivation  is  imbricated. 
At  utber  times,  as  in  the  petals  of  Camellia 
(6g.  265  p),  the  parts  envelop  each  other  com- 
pletely, so  as  to  become  convoluU.  This  is 
•Iso  seen  in  a  transverse  section  of  the  cnlyx 
of  Magnolia  grandiflora  (6g.  267),  where  each 
of  the  three  leaves  embraces  that  within  it. 
When  the  parts  of  a  whorl  are  five,  as  occurs 
m  many  Exogens,  and  the  imbrication  is  such, 
ihtt  there  are  two  parts  external,  two  internal, 
«nd  a  fifth  which  partially  covers  one  of  the  internal  parts  by  its 
BaigiD,  and  is  in  its  turn  partially  covered  by  one  of  the  external 
puis,  Uie  estivation  is  quincunxiai  (fig.  266).  This  quincunx  is  com- 
atiD  in  the  corolla  of  Rosaceae.  Fig.  266  is  a  horizontal  section  of 
the  calyx  in  the  flower-bud  of  Convolvulus  sepium,  in  which  the  ports 
ue  numbered  according  to  their  arrangement  in  the  spiral  cycle,  and 
the  course  of  the  spiral  is  indicated  by  a  line  of  points.  In  tig.  268, 
t  section  is  given  of  the  bud  of  Antirrhinum  majus,  showing  the 
iofancated  spiral  arrangement.  In  this  cose  it  will  be  seen,  when 
tOBtnsted  with  fig.  266,  that  the  part  marked  2,  by  a  slight  change 

lift  tn — DUgram  of  calyx,  c  and  corolla,  p,  in  the  bad  of  Gnaauma  nlmMbUa.  ^SadTatloa 
<f i^x  Tahrale,  uf  peuls  tndapl  iMtc 

ng  in,— IMacnm  of  cal]rx,c,  and  corolla,  p,  is U>e  flower-bud  of  AlUUBsroaea.  AtlTatlonof 
■ta  ndatUaate.  of  oetala  contorted  or  twined. 

Wf,  >BL—  flower-Dnd  of  Altluu  roaea  In  a  ronng  atate,  ahowinft  calsrx,  c,  atlll  completely 
^nmefknt  Um  other  parta,  and  the  edftea  of  Ita  dlvlaloot  toocbtng  eacn  other. 

t^c  I^  — Tlie  Mme  In  a  more  advaitrtyl  atate,  where  the  calydne  dlvUtoni,  r,  are  sertarated 
•  at  to  allow  the  espanalon  of  the  cunilla,  the  petala  of  which,  p,  are  Citntorte<l  lu  Katlrittim) 

tit  Hi -nower-bad  of  Camellia  Jgpoplcfc  c,  Inbrlated  wpala  of  Um  calyx.  />,  feiala  with 
^Btttlt  maansim. 


uo 
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of  the  Pea 

r^^       one  of  the 
^     is  often  lar| 
A  BA  the  others, 


in  position,  has  become  overlapped  by  4.     In  flowers,  wach  as  tboMi 

of  the  Pea  (t  379,  fig.  292^1 

parts,  the  vexiUom, 

large  and  folded  orer 

giving  rise  to  vexil- 

lary  ipstivation,  or    the   carina 

t  *  may  perform  a  similar  part,  and 

then  the  icstivation  is  cariMiL 
35G.  The  different  verticils  often  differ  in  their  mode  of  testivatioo. 
Thus,  in  Malvaccai,  the  corolla  is  contorted,  and  the  calyx  valTate,  or 
reduplicate  (fig.  264).  In  Convolvulaccae,  while  the  corolla  is  twisted, 
aiid  has  its  ports  arranged  in  a  circle,  the  calyx  is  imbricated  and 
exhibits  a  spiral  arrangement  (fig.  26C).  In  Gnnzuma  (fig.  201),  the 
calyx  is  valvate,  and  the  corolla  indaplicate.  The  ciroular  estivatioa 
is  generally  associated  with  a  regular  calyx  and  corolla ;  while  Um 
spiral  aestivations  are  connected  with  irregiilar  as  well  as  regular  fomik 
357.  The  different  parts  of  the  flower,  besides  having  a  ecstHa 
position  as  regards  each  other,  bear  also  definite  relations  with  respect 
to  the  floral  axis  whence  they  arise.  An  individual  part  of  a  flower 
may  be  turned  to  the  one  or  the  other  side  of  the  axis,  to  the  right  or 
to  the  Icl't,  in  its  normal  state,  and  the  same  will  be  the  case  with  the 
corresponding  parts  of  the  other  flowers.  This  law  often  holds  good 
with  whole  groups  of  plant.-:,  and  a  means  is  thus  given  of  diataeter- 
izing  them.  If  a  whorl  of  the  ilower  consists  of  four  parts,  that  whioh 
is  turned  towards  the  floral  axis  is  called  tuperior  or  po^erior,  that 
next  the  bract  whence  the  pedicel  arises  is  inferior  or  anterior,  while 
the  other  two  are  UtUral.  If  again,  there  are  five  parts  of  the  whorl, 
then  two  are  inferior,  two  lateral,  and  one  su[ierior.  In  plants  bavinf 
blossoms  like  the  Pea,  the  vexillum,  or  odd  petal,  is  the  suiierior  part ; 
whilst  in  the  calyx,  the  odd  part,  by  the  law  of  alternation,  is  inferior. 
Sometimes  tlie  twisting  of  parts  makes  an  apparent  change  in  their 
position. 

External  Floral  Whorlt,  or  Floral  Envelopa. 

$58.  tMr*. — Tlic  calyx  is  the.  external  envelope  of  the  flower,  and 
eonnats  of  verUcillate  leaves,  cnlled  sepals,  foliola,  or  pfiyila,  {jiltmm, 
and  tixMr,  a  leaf).  These  culy  cine  leaves  are  souietimea  levuaXe  fraai 
each  oUier,  at  other  times  they  are  united  to  a  greater  or  leas  extent: 
in  the  former  case,  tlie  calyx  is  polgs^paloui  or  potyphyOemt  (*«xn. 


Vl(.  tta— nsitenr' 
llTt  MMl*  a«mV" 
ItonarrtMtptnU  ar 

Fla  107.— Arratu' 

nc.S*S— Anaiu  r  ths nd^x  In  Iha  flower  of  FnifaDoatt  M* 

«^a4    'HMvfvnKcuiuUdmcnfivuuUiaiafla.lM,  aiMeoulstatf|lHtwtiUB(<ai  ( 
UpptaaafUMiwia 


'    f  Cnnrotvuloa  trplum. 
iitij  Uie  Une  <if  [hiIuU  ' 
,     I 
r[  i.«t;>  u  (ctiJ^a)  lu  Um  bud  o( 
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in  tbe  latter  gamosepcdoua  or  gamophyllous,  monowpaloua  or 
I  (yifMi,  uuioD,  or  fiotoi,  one).  Tlie  divisions  of  the  calyx 
^resenfr  usually  ull  the  characters  of  leaves,  and  in  some  cases  of  mon- 
atrosity  they  are  converted  into  the  ordinary  leaves  of  the  plant.  This 
if  frequently  seen  in  the  Rose  (fig.  22G  c),  Paony,  &c.  Their  structure 
consists  of  cellular  tissue  or  parenchyma,  traversed  by  vascular  bundles, 
in  the  form  of  ribs  and  veins,  containing  spiral  vessels,  which  can  be 
unrolled,  delicate  woody  fibres,  and  other  vessels, — the  virhole  being 
eodcsed  iu  an  epidermal  covering,  having  stomata,  and  often  hairs  on 
its  onter  surface,  which  corresponds  to  the  under  side  of  the  leaf. 

369.  The  venation  of  the  calyx  in  the  great  divisions  of  the  vege- 
table kingdom,  is  similar  to  that  of  their  leaves ;  parallel  in  Endogcns, 
rrtjculated  in  Exogens.  The  leaves  of  the  calyx  are  usually  entire 
(fig.  269),  but  occasionally  they  ai'e  cut  in  various  ways,  as  in  tbe 
Rwe  (tig.  270  cf),  and  they  are  sometimes  booked  at  their  margins,  as 
in  Romex  uncatus  (fig.  271  c  i).    In  the  last-named  plant,  there  are  two 

^^pkiris  of  calycine  leaves,  the  outer  of  which,  e  e,  are  entire,  and  there 
"  Irt  also  swellings,  g,  in  the  form  of  grains  or  tubercles  on  the  back 
rfthe  inner  hooked  sepals.  The  outer  leaves,  c  e,  may  be  looked  upon 
in SQch  cases  as  bracts  occupyin;?  an  intermediate  place  between  leaves 
sod  tepals.  It  is  rare  to  find  the  leaves  of  the  calyx  stalked.  They 
niaUy  consist  of  sessile  leaves,  in  which  the  laminar  portion  is  only 
•lightly  developed,  and  frequently  the  vaginal  part  is  alone  present. 
Sepals  are  generally  of  a  more  or  leas  oval,  elliptical,  or  oblong  form, 
with  the  extremity  either  blunt  or  acute.  In  their  direction  they 
We  erect  or  reflexed  (with  their  apices  downwards),  spreading  out- 


m 


nc.  MS.— PaoUpbjrUolu  or  peutuepilniu  calyx  iif  SteUutu  tloloitca ;  Kpala  entlra 
"■«.  IW— ftowrr  of  the  Bote,  rat  verticalljr.   c  «,  Tuljo  of  Uie  ralyx.   c/.  Limb  of  calyx  divided 
''MA     «  i»  StunelUL    o  o,  UrHiioa,  eKcb  bftrln^  a  style  which  reaches  beyond  tbe  tube  uf 
_  astf  ending  In  a  ttiKnia,  « 


nc.iroi— I 


•t  «i|pL  astf  ending  1  ..      . 

tif  ITL— Calyx  olBainex  uncatoa.  cooipoMd  of  two  Tertlcfli  or  whorls;  the  onter,  e  <,  harlna; 
tot  ■Ml  calire  dlTlilaiu:  the  Inner,  e  t,  harlng  IsrRer  dlTlslons,  which  exhibit  at  Uw  margin 
■■!•*  beoknt  iintfectloiu,  aod  ban  at  their  base  a  granular  swelling,  g. 
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wards  (divergent  or  patulovi),  or  arched  inwards  (cmntvent).     The 
are  usually  of  a  greeuish  colour,  and  are  caWedfoliaceout  or  herbaceaiuii 
but  sometimes  they  are  coloured,  as  in  the  Fuchsia,  Tropoeolum,  and 
Pomegranate,  and  they  are  then  called   pelaloid.     Whatever  be  ili 
colour,  the  external  envelope  of  the  flower  must  be  considered  as  the 
calyx. 

360.  The  nature  of  the  hairs  on  the  calyx  gives  rise  to  terms  similar 
to  those  already  mentioned  as  applied  to  the  surfaces  of  plants  (^  60^ 

The  vascular  bundles  sometimet 
form  a  prominent  rib  (figs.  272. 
273),  wliich  indicates  the  middle 
of  the  sepal,  at  other  times  they 
form  several  (fig.  274).  The  vena- 
tion is  useful  in  pointing  out  the 
number  of  leaves  which  form  a 
gnmosepalous  calyx.  At  the  part 
where  two  sefuils  unite,  there  i« 
occasionallya  prominent  line,  formed 
by  the  union  of  the  vessels  of  each 
<fig.  274),  which  divides  near  the  apex  into  two  branches,  each  follow- 
ing the  course  of  their  respective  si-pals. 

361.  In  a  polysejinlous  calyx,  the  number  of  the  parts  is  marked  by 
Greek  numerals  prefixed  Thus,  a  trisepalous  calyx  has  three  sepab^ 
penUuepalmis  or  pentapkyllouA,  five,  as  in  Stellaria  Uolostea  (fig.  269jt 
and  so  on.  The  sepals  occasionally  are  of  diiTerent  forma  and  naoL 
Thus,  in  Aconite,  one  of  them  has  a  peculiar  helmet  shape,  and  has 
been  called  gateate  (galea,  a  helmet) ;  some  authors  reg»d  this  aa  a 
petal,  but  it  seems  to  belong  to  the  outer  whorl,  and  is  consequentlj 
a  part  of  the  calyx.  In  Calcophyllum,  one  of  the  sepals  enlarge*  after 
the  corolla  falls,  and  becomes  of  a  fine  pink  colour. 

362.  In  a  monophylloua  or  gamosepalous  calyx,  the  scpala  adhere 
in  various  ways,  sometimes  very  slightly,  as  in  Uilnotheni ;  and  their 
number  is  marked  by  the  divisions  at  the  apex.  Thest*  divisioai  mn 
either  simple  projections  in  the  form  of  acute  or  obtuse  teeth  (fig.  273)^ 
or  they  extend  about  half  way,  as  fissures,  the  calyx  l)cing  trijid  (time* 
cleft),  9um^e/!(/  ( five-clefl),  as  in  Primula  elatiur  (fig.  272),  acoordiiif 
to  circumstances ;  or  they  roach  to  near  the  base  in  the  form  of  paiti- 
tions,  the  calyx  being  tripartite,  quadripartife,  quinquejpartitt,  Ac  Tte 
adhesion  or  union  of  the  parts  may  be  complete,  and  the  calyx  mtj 
be  quite  entire  or  truncate,  as  in  some  Correas,  the  venation  being 
the  chief  indication  of  the  difierent  parts.  The  adhesion  is  sometiniei 
irregular,  some  parts  uniting  to  a  greater  extent  than  othen,  thai 

flf.  trs.— QaloqiieSl  or  tn-iMt  eaijx  of  Pitool*  eUUor  or  (he  oxUik 

tig.  VTH— m«-looih«d  calrx  otiiUens  loflala. 

ng.  >7i  •^itl/I.  4  ofUlbUcn^  wiUilt>c«lkBldioreplcmljrx,lk 
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fbniuDg  a  two-lipped  or  labiate  calyx,  which,  when  the  upper  lip  is 
arched,  becomes  ringent.  The  upper  lip  is  often  composed  of  three 
ports,  which  are  thus  posterior  or  next  the  axis,  while  the  lower  has 
two,  which  are  anterior.  Tlie  part  formed  by  the  union  of  the  sepals 
b  called  the  tube  of  the  calyx ;  the  upper  portion  where  the  sepals  are 
free  is  tlie  limb.  Sometimes  a  monopbyllous  calyx  assumes  an  angular 
or  prismatic  form,  aa  in  Lamium  and  Primula,  and  then  the  angles  are 
marked  by  the  midribs  of  the  sepnis  which  form  it.  Occasionally  the 
calyx  has  a  globular  form,  at  other  times  it  is  bell-sliaped,  funntl-skaptd, 
turbinate  (like  a  top),  or  inflated. 

363.  Occasionally,  certain  parts  of  the 
tepols  oodergo  marked  enlargement.  In  the 
Violet,  the  calycine  segments  (lacinim)  are  pro- 
lunged  downwards  beyond  their  insertions, 
sad  in  the  Indian  Cress  (Tropoeolum)  this 
prolongation  is  in  the  form  of  a  spur  (calcar), 
ibnned  by  three  sepals  (fig.  275  e) ;  in  Del- 
phinium it  is  formed  by  one  When  one  or 
more  scpab  are  thus  enlarged,  the  calyx  is 
calcaraie  or  spurred.  In  the  Pelargonium,  the 
ipor  from  one  of  the  sepals  is  adherent  to  the 
'ower-stnlk. 

364.  In  some  plants,  as  the  ^fallow  tribe,  the  flower  appears  to  be 
'  provided  with  a  double  calyx,  which  has  been  denominated  caliculate, 

the  outer  calyx  being  the  epicahjx.  In  fig.  274,  c  represents  the  calyx 
of  Hibiscus,  and  h  the  smaller  calyx  or  epicalyx  outside ;  and  in  fig. 
276,  the  same  thing  is  shown  in  Potentilla  verno. 

oy  authors  look  upon  the  outer  calyx  as  a  col- 
on of  whorled  bructlets,  or  an  involucre  placed 
nnnediately  below  the  flower.  In  some  ciist-s  the 
prajectiDg  teeth  between  the  divisions  of  the  calyx, 
■  in  RoMcese,  are  to  be  traced  to  the  transformed 
ttipales  of  the  calycine  leaves.  Degenerations  take 
^soe  in  the  calyx,  so  that  it  becomes  dry,  scaly,  and  JTS 

^umaceous  (like  the  glumes  of  grasses),  as  in  the  Rush  tribe ;  hairy,  as 
iDComposita^ ;  and  a  mere  rim,  as  in  some  Umbelliferse  and  Acanthaceae, 
when  it  is  called  obsolete  or  marginate. 

805.  In  Compositse,  Dipsaceae,  and  Valerianaceae,  the  tube  of  the 
Cilyx  adheres  to  the  pistil,  and  the  limb  is  developed  in  the  form  of 
burs,  called  pappus.  This  pappus  is  either  simple  {pilose)  (fig.  278), 
w  feathery  (plumose)  (fig.  279).  In  cases  where,  to  the  naked  eye, 
liK  hairs  appear  to  be  simple,  the  application  of  a  lens  sometimes 
Txlkibits  distinct  tooth-like  projections  often  irregularly  scattered.     In 


n^tTjL— Calontcahri  of  Tropanlnm  or  Indian  crcK    <,  Spar  or  calur.   p,  Todlcel. 
I|(.sn.— Okljn,  c  c  of  FottntlU*  rcnu,  wlUi  lu  eplcalfz  or  uUcultu,  t  ti 
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figs.  277,  278,  and  279,  there  are  examples  of  calyces,  c,  thfti 
which,  t,  are  united  to  the  pistil,  while  the  limbs,  /,  shuw  the  ( 
from  the  narrowed  thread-like  form  in  Cntananche  ca>ri)lfa  (fig.  277 
to  tJie  pilose  in  Scabiosa  atro-purpurea  (fig.  278),  and  dience  to 
plumose  in  Pterocephalus  paliestinus  (tig.  27^).  In  Valeriana,  the 
limb  of  the  calyx  at  first  seems  to  be  an  obsolete  rim,  but  as  the  fruit 
ripens,  it  is  shown  to  consist  of  hairs  rolled  inwards,  which  expand  so 
as  to  wad  the  fruit. 


m 

36G.  The  calyx  sometimes  falls  off  hcforc  the  flower  e.rpands,  as  in 
Poppies,  and  is  cadtiroxta;  or  along  with  the  corolla,  as  in  Hauuuculm, 
and  is  dxiduous ;  or  it  remains  nl\er  flowering,  as  in  Labiate,  Scrophu- 
lariaces,  and  Boraginacea! ;  or  its  base  only  is  persistent,  as  in  Datura 
Stramonium.  In  Eschscholtzia  and  Eucalyptus,  the  parts  of  the  calyx 
remain  united  at  the  upper  part,  and  become  disarticuliUed  at  the  baw 
or  middle,  so  as  to  come  oiT  in  the  form  of  a  lid  or  funnel.  Sucb  a 
calyx  is  operculatt  {opercnluin,  a  lid),  or  cabjptrate  (x«AkrTf«,  a  corer- 
ing).  The  existence  or  non-existence  of  an  articuhition  det<>nniiMi 
the  deciduous  or  persistent  nature  of  the  calyx.  In  the  caite  of  Eseib- 
«choltzia,  the  axis  seems  to  be  prolonged  so  as  to  form  a  «ort  of  lobt; 
from  which  the  calyx  separates.  In  Eucalyptus,  the  calyx  coontta  of 
leaves,  the  lamina;  or  petioles  of  which  are  articulated  like  thoM  of 
the  Orange,  and  the  scparatioa  between  the  parts  occurs  at  thv 
articulation. 

867.  The  tube  of  tlie  calyx  is  sometimes  united  to  the  pfadi,  rad 
enlarges  subsequently,  w  as  to  form  a  part  of  the  fruit,  as  in  tiic  Apple, 
Pear,  Pomegranate,  Gooseberry,  dkc.  In  these  fruits  the  limb  o<  the 
calyx  is  seen  at  the  apex.  Sometimes  a  persistent  calyx  iiicreasra  modi 
aflcT  flowering,  without  being  incorporated  witli  the  fruit,  beoooiiiig 

T\g%.  177— ntlL— Ei*nipla>  of 
t,,!..  ..  .....,,„»    «;  C«lji.  the 

'  n,  IB  a»k  sra^  ST«i  til*  llmli,  k 
r  nmoanaloui  tmcu  cul  rartloiUr, 
...   ...     CAiyz of CAtaiuacbe oernlctt. 

i\ji,  #7«%.— CUyx  of  Softblflia  fttro-purpurr* 
tif  171).— Cdja  of  rwiwgpbiliu  palinttau 
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to  liw  anrr,  *»>)  Ibnm  «  Mtrtw 


HOEAI.  ENTKLOrES.  —  COROLLA. 


aeeraoent  (accreaco,  I  increase),  as  in  various  species  of  Physalis  (fig. 

280) ;  at  other  times  it  remains  in  n  withered  or  marcescenl  {marceseo, 

I  decay)  form;  sometimes  it  becomes  inflated  or 

ttmcttlar.    In  Trifolium  fragiferum,  the  union 

of  the  inflated  calyces  causes  the  strawberry- 

yke  appearance  of  the  head  of  flowers  when 

in  fruiL 

S68.  0«i«Ua. — ^The  corolla  is  the  more  or 
less  ooloured  inner  floral  envelope,  forming 
the  whorl  of  leaves  between  the  calyx  and 
the  stamens.  It  is  generally  the  most  con- 
spicuous whorl.  The  gay  colours  and  fragrant 
udours  of  flowers  are  resident  in  it.  It  is 
present  in  tlie  greater  number  of  Exogens.  It 
is  composed  of  parts  which  are  usually  disposed 
B  one  or  more  verticillate  rows,  and  which 
«re  called  pttaU  ()r«T«Ao».  a  leaf).  The  petals 
•onetimes  form  a  continuous  spiral  with  the  calycine  segments,  but  in 
gCDeral  they  are  disposed  in  a  circle,  and  alternate  with  the  sepals. 

3G9.  Petals  differ  more  from  leaves  than  sepals  do,  and  are  much 
more  nearly  aUied  to  the  next  whorl  or  the  stamens.  In  some  cases, 
however,  they  are  transformed  into  leaves  like  the  calyx,  and  occa- 
sionally leaf-buds  are  developed  in  their  axil.  They  are  seldom  green, 
although  occasionally  tliis  colour  is  met  with,  as  in  some  Cobseas, 
Hoya  viridiflora,  Gonolobus  viridiflorus,  and  Pentatropis  spiralis, 
fhey  are  generally  white,  red,  blue,  or  yellow,  or  exhibit  some  colour 
ptodaced  by  an  intermixture  of  these  The  colouring  matter  b  con- 
ttioed  in  cells,  and  diflers  in  its  nature  from  the  chlorophylle  of  the 
Ict'ea.  As  regards  their  structure,  petals  consist  of  cellular  tissue 
Birtned  by  true  spiral  vessels,  and  thin -walled  tubes.  In  delicate 
Bowers,  as  Convolvulus  and  AnaguUia,  these  vessels  are  easily  seen 
under  the  microscope.  Petals  do  not  usually  present  numerous  layers 
of  cells  like  the  leaves,  neither  is  the  epidermis  always  dbtinct,  although 
■a  some  instances  it  may  be  detached,  especially  from  the  surface  next 
•he  calyx.  The  cuticle  of  the  petal  of  a  Pelargonium,  when  viewed 
•ith  •  ^  or  ^  inch  object  gl.iss,  shows  beautiful  hexagons,  the  boun- 
dihes  of  which  are  ornamented  with  several  inflected  loops  in  the 
adn  of  the  cells. 

870.  On  the  outer  surface  of  petals,  corresponding  to  tlie  lower  side 
of  leaves,  stomata  are  sometimes  found.  Petals  are  generally  glabrous 
or  snix>th ;  but,  in  some  instances,  hairs  are  produced  on  their  sur- 
^.  Petaiine  hairs,  though  sparse  and  scattered,  present  occasionally 
the  same  arrangement  as  those  which  occur  .on  the  leaves :  thus,  in 


flC-  W— Aecnsoent  etljrz,  c.  coinectad  vtlUi  tlie  bnlt  of  Ftiyaolli  ■IkckenRL 
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Bombacese  they  are  stelUte.  Coloured  hain  are  seen  on  the  petals 
of  Menyanthes,  and  on  the  segments  of  the  perianth 
of  the  Iris.  Ahhough  petals  are  usually  very  thin 
and  delicate  in  their  texture,  they  oocasionaUj  be- 
come thick  and  deshy,  as  in  Stapelia  and  Rnfflesia ; 
or  dry,  as  in  Heaths ;  or  hard  and  atiff,  as  in  Xylopia. 
A  petal  often  consists  of  two  portions — the  lower 
narrow,  resenabling  the  petiole  of  a  leaf,  and  caDed 
the  unffuis  or  claw ;  the  upper  broader,  like  the  blad« 
of  a  leaf,  and  called  the  lamina  or  limb.  These  part* 
are  seen  in  the  petals  of  the  Pink  (fig.  281),  where 
0  is  the  claw,  and  I  the  limb.  The  claw  is  often 
wanting,  as  in  the  Rose,  and  the  petals  are  then 
wnJfe.     Those  having  a  claw  are  unguictJate. 

871.  Petals;,  properly  so  called,  belong  to  Ebcogenous  phints,  for  in 
Endogens  the  flowers  consist  of  a  perianth  or  perigone,  which  i*  re- 
ferred to  the  calycine  envelope.  Hence  the  venation  of  petxda  re- 
sembles that  of  exogenous  le-iv^.  In  the  claw  the  vessels  are  approxi- 
mated, as  in  the  petiole,  and  in  the  limb  they  expand.  There  may 
be  a  median  vein  whence  lateral  veins  go  offj  at  the  same  or  di&ivnt 
heights,  forming  reticulations ;  or  there  may  be  several  primary  Tons 
diverging  from  the  base  of  the  limb,  and  forming  a  sort  of  &n-dh«ped 
venation.     At  other  times  the  median  vein  divides  into  two. 

372.  According  to  the  development  of  veins,  and  the  growth  of 
cellular  tissue,  petals  present  varieties  similar  to  those  already  noticed 
in  the  case  of  leaves.  Thus  the  margin  is  either  entire  or  divided  into 
lobes  or  teeth.  These  teeth  sometimes  form  a  regular  fringe  roond 
the  margin,  and  the  petal  becomes  Jbmirialad 
{fimbria,  a  fringe),  as  in  the  Pink  (6g.  2>»1V 
or  laciniated,  as  in  Lychnis  Flos-cuculi ,  . 
ereaUd,  as  in  Polygala.  The  median  Tcia  if 
occasionally  prolonged  beyond  the  ramiiih  vl 
the  petals  in  the  form  of  a  long  process,  «>  in 
Strophontbus  hispidus,  where  it  extends  fur 
seven  inches ;  and  at  other  times  H  ends  la 
a  free  point  or  cuspis.,  and  thus  beooines  tn- 
pidate ;  or  the  prolonged  extremity  b  (U«M 
downwards  or  inflexed,  as  b  the  Umbelliferae  (fig  282),  so  that  the 
point  approaches  to  the  base.  If  the  median  vein  divide*  into  two, 
the  space  between  the  divisions  may  be  filled  up  so  as  to  leava  ooljr  ft 


Fit  Ml— .aa  micaicalua  muI  at  DUnUiiu ^i— hiiM    *,  Vufitt  m 

mtiwn  U  Smbitatad,  or  Ims  sMmk<  awtrcln 

rig  sn.— A  peul  or  KnraiMB  eaipatic,  «ith  th«  cfsa  liillwlsit  or  luisit 
tate. 

nc  ttt— A  blfiuttla  pttal  of  AUm  mo4Uk  or  cnnnoD  CIilokvoodL  (  Tba 
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^ght  deficiencj,  and  thus  the  petal  becomes  emarginaU ;  or  the  de- 
ficiency may  be  greater,  while  the  limb  gradually  expauds  from  below 
upwards,  and  its  extremity  becomes  two-lobed,  so  that  the  petal 
becomes  obcordaU.  W  the  separation  extends  to  the  middle,  it  is  bifid; 
if  to  near  the  base,  bipartiU,  as  in  Chickweed  (fig.  283  I).  In  the 
«me  way  as  in  leaves,  the  venation  of  the  petals  is  sometimes  unequal, 
nd  the  cellular  tissue  is  developed  more  on  one  side  than  on  the  other, 
thus  giving  rise  to  an  oblique  petal. 

373.  According  as  the  veins  proceed  m  a  straight  or  curved  direc- 
tioD,  so  may  the  limb  of  the  petal  be  flat  or  concave,  or  hollowed  like 
a  boat,  cymbiform  or  navicular  (cymba,  a  boat,  and  navis,  a  ship),  or 
like  a  spoon,  cochUariform  (codiUart,  a  spoon).  In  the  case  of  the 
navicular  petal,  the  median  vein  forms  a  marked  keel.  In  Hellebore, 
the  petals  become  folded  in  a  tubular  form,  resembling  a  horn ;  in 
Aoanite  (fig.  284),  some  of  the 
petals,  p,  resemble  a  hollow 
curved  horn,  supported  on  a 
grooved  stalk,  whQe  in  Colum- 
bine (fig.  285),  Violet,  Snap- 
dngon,  and  Centranthos,  one 
or  all  of  them  are  prolonged 
io  the  form  of  a  spur,  and  are 
aHearaU  (calcar,  a  spur).  In 
Valeriana,  Antirrhinum,  and 
Corjdalis,  the  spur  is  very 
ibort,  and  the  corolla  or  petal 
ii aid  to  be  gibbous  (gilbus,  a 
booch  or  swelling),  or  saccate 
It  the  base.  In  some  Bora- 
ginacesB  (fig.  297),  there  are 
(ildiogs  at  the  upper  part  of 
tiie  tube  of  tlie  corolla,  r, 
anamg  hollow  projections, 
open  on  the  outside,  which  might  be  considered  as  small  internal  spurs. 
S74.  When  a  petal  continues  narrow,  as  if  formed  by  a  prolonga- 
tion of  the  claw,  it  is  called  hnear ;  when  the  limb  is  prolonged  below, 
io  as  to  form  two  rounded  lobes,  it  is  cordate,  as  in  the  petal  of  Genista 
andicans  (fig.  286),  and  when  the  lobes  are  acute,  it  may  be  sagittate 
m  hastate.  The  meaning  of  the  epithets  applied  to  the  forms  of  petals, 
will  be  understood  by  considering  those  applied  to  leaves.    In  general, 


n^  W P(rt  of  tfai  flower  of  Aamltmn  Nipelliu,  (bowing  two  ImKulkr  horn-IOi)]  peUli,  p, 

....  ITieae  Died  to  be  called  nectaries,    j,  The  wborl  of  stiunenA  Ui- 


J  on  lETooTod  italks,  o. 
taa  the  iluluDiu,  uid  lomindlnc  the  nlstlL 

tl§.  9K.— Smute  uparrol  pcMl  of  AqoUecU  nlgarU,  or  common  Colomblne,  fonaed  b^  ■ 
Hoc  of  the  maisliA 

nt.  M.  -  ConUta  or  coidUbrm  petal  of  Genista  candlcaa*.    o,  Tbe  claw.    1,  Tht  Umb. 
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it  may  be  stated,  that  the  terms  refer  to  the  limb  of  the  petal,  whidi 
frequently  the  only  portion  developed.  In  the  Poppy,  die  petals " 
a  puckered  or  corrugated  appearance,  arising  from  their  delicacy,  and 
the  mode  in  which  tliey  are  folded  in  aestivation.  Other  petals  have 
a  eritp  or  wavy  margin. 

375.  A  corolla  rarely  consists  of  one  petal,  and  when  this  oocnn, 
as  in  Amorpha,  it  depends  on  the  abortion  or  non-developtneDt  of 
others.  Such  a  corolla  is  unipeialuua  (unug,  one),  a  term  quite  distinct 
from  monopetalous  {%  37G).  In  general,  the  corolla  consi&ts  of  several 
petals,  equalling  the  sepals  in  number,  or  being  some  multiple  of  them. 
When  this  is  the  case,  the  floral  envelopes  are  said  to  be  si/mmetrical t 
when,  however,  by  the  abortion  of  some  of  the  petals  the  nurabeta 
do  not  correspond,  then  the  flower  becomes  uiL'i/mmetrioal.  Whea 
alluding  to  the  general  symmetry  of  the  flower,  the  various  changes 

'■  produced  by  some  petals  being  undeveloped  will  be  considered.  A 
corolla  is  dipetahus,  tripctalous,  letrapetalmUy  or  penlapettUouf,  aoeord- 
ing  .'13  it  has  two,  three,  four,  or  five  separate  petals. 

376.  Tl>e  general  name  of  pohjpetalous  {rthv;.  many),  is  given  ta 
corollas  having  separate  petak,  while  inimopctatoua  or  gamopttalout 
{/*ins,  one,  and  yuftoi,  union)  is  applied  to  those  in  which  the  petals 
ore  united.  Tliis  union  generally  takes  place  at  the  base,  and  extends 
more  or  less  towards  the  apex ;  in  Phytoiuna,  the  petals  are  united  at 
their  apices  also.     In  some  polypetalous  corollas,  as  that  of  the  Vine, 

.•  in  which  the  petals  are  separate  ut  the 

they  adhere  by  their  apices.  That  » 
petulous  corolla  consists  of  sevcrsl 
united,  is  shown  in  such  cases  as 
amcBna,  some  specimens  of  which  bar 
petals  more  or  leus  completely  disunited, 
while  others  c.xliibit  the  normal  form  of  eo- 
berent  petals.  When  the  petals  are  equal  as 
regards  their  development  and  size,  the  coroUii 
is  regular ;  when  unequal  it  b 
Even  although  the  sepsirate  petals  are  o1 
still,  if  they  are  all  equ.iUy  so,  as  in 
Malvacete  with  twisted  outivation,  tbo  coroUa 
is  regular.  'I'ho  size  of  the  corolla  as  eoiD* 
pared  with  the  caly.x,  the  nnmlwr,  dirvetioi^ 
and  form  of  its  parts,  and  their  relation  to 
the  a.xis  of  the  plant,  require  attention. 
.')77.  VN'hcn  a  corolla  is  monopetalous,  it  usually  happens  that  the 
claws,  or  tlie  lower  parts  of  tlie  petalf,  are  united  into  a  tub«(figa,  S87,  t, 

a,  SST.— Rccultr  inun<tpctAlou*  or  inmcnelaloas  tnbolar  raroUftof  l^y^grtla  BiijtMrfkfc 
jrs.    i;  Tuba  m  (bo  cw\i|la     t,  Liinib  of  um  eorallk    «.  SuminU  ol  itrh  anil  intfiM. 
Rk  <IMl— Imfniw  Kmnuwulotu  iir  iuouvmuIoiu  coratJa  ul  DlgluU*  |>a()r«na,  ar  fuj^tf* 
t.  Otijl   p,  Corullk.    I,  Tkb«    I,  iJmli. 
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'  t),  wbile  the  upper  parts  are  either  free  or  partially  united,  so  a» 
to  form  «  common  limb  (tig.  287  /),  the  two  portions  being  separated 
by  the  faux  or  throat,  which  ofieo  exhibits  a  distinct  contraction  or 
ezpaasion.  The  number  of  parts  forming  such  n  corolla  can  be  dcter- 
Bined  by  the  divisions,  us  by  the  number  of  teeth,  crenationa,  fissures, 
or  panitioDs;  or  if,  as  rarely  happens,  the  corolla  is  entire,  by  the 
nnaUon.  The  union  may  be  equal  among  the  parts,  or  some  may 
unite  more  than  utherss  leaving  gaps  between  the  united  portions. 
Sometimes  the  tubular  portion  is  bent,  as  in  Lycopsis ;  at  other  times 
(he  limb  is  curved  at  its  apex,  as  in  Lamium. 


378.  KecBkur  Poirp'taioa*  Coralla*. — Among  them  may  be  noticed 
iumaceota  corolla,  in  which  there  are  five  spreading  petals,  having 
00  claws,  and  arranged  as  in  the  single 
Hose  (fig.  289)  and  Potentilla;  the  can/o- 
fifllaceotui  corolla,  in  which  there  are  five 
peals  with  long  narrow  taf>ering  claws,  as 
mouy  of  the  Pink  tribe  (figs.  290,  281) : 
^  altauictmu,  where  the  cluw  is  less 
ovrow,  and  there  are  distinct  spaces  be- 
tween the  petals,  as  in  some  species  of 
Cbidcweed ;  cruciform,  having  four  petals, 
ofien  nnguiculate,  placed  opposite  in  the 
fcnaof  a  cross,  as  seen  in  Wallflower  (fig. 
881),  and  other  plants  called  cruciferous  {crux,  a  cross,  and/ero,  1  bear). 

He  3Rft  .-rolypct&lan»  flower  of  Rom  mbijtinoBB,  or  the  Sweet-brier  h,  Drnct  or  floral  leaf 
'^TM«  of  (Wifx,  which  fonni  the  cimsplcuoui  ]iuTt  of  what  Is  commonly  callcil  the  fnill. 
</,rX  </,</,  8epal»  or  fuUola  of  ttie  calyx   p />  pp.  FetiUs  without  a  cIaw.  e.  Stamens  nttucbed 

Ilf  9U.— roTjrpetalons  flower  of  DUiithui  monspemiljiniift.  A,  Bmcti  c.  Calyx,  p  p,  Peuit 
«tt  1l«lr  daws,  o,  Approximated  sn  as  In  form  n  tube. 

n»  ttl.— CrncHnoai  flower  of  ChcrlanihasChclrl,  or  Wallflower,  e.  Lobes  of  the  lepals;  the 
Im  *T*rTTff^  wefmU  helnjt  prolonged  Inferinrty,  so  as  to  form  a  sort  of  spur  cr  swelUne.  p  p,  Tho 
kiTMita  uniictd  like  a  croas.    t.  The  lour  longer  stamens,  the  aummlts  of  the  anthers  being 
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379  breciilar  PoiypeiaiMu  Coraiia*. — ^The  most  marked  of  tbew] 
ia  the  papilionaceous  (&g.  292),  in  which  there 
superiur  (or  posterior),  turned  next  to  the  axis,  usually  larger  than  ibe 
rtait,  «,  and  folded  over  them  in  ecstiTaiioD,  called  the  vexilhim  or  stan- 
dard ;  two  lateral,  a,  the  ala  or  wines :  two  inferior(or  anterior),  partiallj 
or  completely  covered  by  the  alx,  und  often  united  slightly  by  their 
lower  margins,  so  as  to  form  a  single  keel-like  piece,  b,  called  earmOf 
or  keel,  which  embraces  the  essential  organs.  This 
corolla  occurs  in  the  Leguminous  plants  of  Bri- 
tain, or  those  plants  which  have  flowers  like  the 
pea.  Among  the  irregular  poljrpetalous  corollas 
might  be  included  the  orchidaceous,  although  it 
is,  properly  speaking,  the  perianth  of  an  Endogen. 
This  perianth  consists  of  three  outer  portions 
equivalent  to  the  calyx,  and  three  inner  alternat- 
ing with  them,  constituting  the  petals.  The  latter 
are  often  very  irregular,  some  being  spurred,  others  hooded,  dfcc  ;  and 
there  is  always  one,  called  the  tabeUum  or  lip,  which  present*  a 
remarkable  development,  and  givea  rise  to  many  of  tb«  anomaloqf 
forms  exhibited  by  these  floweraL 


880.   Brgalar  nanvpcuilaB*  or  OamopciBUa*  C»r«n— — ThCM  •!« 

sometimes  campanulaU  or  bell-shaptd,  as  in  Campanola  rotaadifcte 

ng<  92.— In«(iilar  |ioln>eUlaui  ooroU*  In  the  pMnianmou  Smrar  of  tadi}TM 

Svaat-paL    e,Ciifa.  «,  VulUiua  or  lUailaril.  a.  Two  tia  or  i>'lii(&  l^"^ 

af  tvonUU 

He  SML— Ratnltr  moDopeUlotu  or  gwnoipetalau  ampanolclo  or  bal^ 
yuiaU  rolnndUbll*.  c,  Calyx.    I.IimbofooroU<.  (.Sclgnu 

Is.  M>— RagnUr  monopeUloiu  or  fmotttMltm*  laftuxUbulUbrai  MroIU  of 
cam,  or  TOteeca  Th*  Mtan  m  In  Sg.  IM. 


nc-  SMi— Bwalir  looiwiwUloai  or  nnopoialoao  hjpocniarUbnn  conOt  of 
'  0lU&    t,  Mr*.    fii  Ooralla.   I  ToM    i  Umbi  a^  ADthofm. 


OT  0lU&    t,  Mr*.    fii  Ooralla. 
t\m.  X.— nojiilir  uomnpololnoo  tnbolir  «oroll«  of  ajnnpfcyf  oadaahs  or 

.AOutx.  (.TOMOfooioDk.   Ltintk  OiailgBa.  p.liMnul  

' ItMolttttalMaflhoeonOBi 
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Bg.  293) ;  infundibuliform  or  funnel-shaped,  when  the  tube  is  like  an 
tDTeited  cone,  and  the  limb  becomes  more  expanded,  at  the  apex,  as 
in  Tobacco  (fig.  294));  hypocrateriform  or  salver-shaped,  when  there 
ti  a  straight  tube  surmounted  by  a  flat  spreading  limb,  as  in  Primula 
(fig.  295);  tubular,  having  a  long  cylindrical  tube,  appearing  continu- 
ous with  the  limb,  as  in  Spigelia  (fig.  287),  and  Comfrey  (fig.  296);  ro- 
tate or  Khettrsltaped,  when  the  tube  is  very  short,  and  the  limb  flat  and 
fpreading,  as  in  Myosotis  (fig.  297) ;  when  the  divisions  of  the  rotate 
corolla  are  very  acute,  as  in  Galium,  it  is  sometimes  called  stellate  or 
dar-lite ;  wceolate  or  urn-shaped,  when  there  is  scarcely  any  limb, 
and  the  tube  is  narrow  at  both  ends,  nnd  expanded  in  the  middle,  as 
in  Erica  cinerea  (fig.  298).  Some  of  these  forms  may  become  irre- 
gular in  consequence  of  certain  part&  being  more  developed  than 
others.  Thus,  in  Veronica,  the  rotate  corolla  has  one  division  much 
smaller  than  the  rest,  and  in  Digitulis  there  is  a  slightly  irregular 
cafflponolate  corolla  (fig.  288),  which  some  have  called  digitaliform. 


881.  IfT««Blar  n*Boprtalaaa  or  Gamapctalona  Corollaa. — Among 
liese  may  be  remarked  the  labiate  or  lipped  (fig.  299),  having  two 
^ritions  of  the  limb  in  the  form  of  what  are  called  labia  or  lips 
(from  a  fancied  resemblance  to  a  mouth),  the  upper  one  composed 
usually  of  two  pieces,  and  the  lower  of  three,  separated  by  a  hiaius 
or  gap,  I.  In  such  cases  the  tube  varies  in  length,  and  the  parts  of 
Ike  calyx  follow  the  reverse  order  in  their  union,  two  sepals  being 
united  in  the  lower  lip,  and  three  in  the  upper.  When  the  nnper 
lip  of  a  labiate  corolla  is  much  arched,  and  the  lips  separated  by  a 
<ii«inct  gap,  it  is  called  ringent  {ringo,  I  grin).     The  Labiate  coroll* 

n*.  ttr  — Renlar  nmcipatailaiu  route  corolU  of  Mrcaotis  polnstrli,  or  ForRct-me-not.  e, 
bin  p,  OatWM.  r,  Foldi  of  tlie  corolla,  foinilng  pntjoctlona  at  the  ut>per  part  of  the  tube, 
Maa  ire  oopoalie  (o  the  lobct  of  the  corolla. 

n^na..  Ucgular  (aniopotaloaa  arceolatc  or  amHdiaped  corolla  of  £rlca  dnerea,  or  croai'lemTod 
ImKh.    LeItcnaalnflR.  »i. 

Hk  ML—Itregnlar  tnuoopctaloua  labiate  or  lipped  corolla  of  Salria  pratentia  c,  Calyi.  L 
tttiaf  eenUik  i,  Lbob,  fonutiiK  two  llpa,  haTlng  s  gap  or  hlatiu  between  them.  >,  Sammll 
«i9le. 

r)^  ma.— ImgQhnjnnioipcUloiia  penonate  or  maakcd  corolla  of  Antlrrhlnnm  m^Joa,  or  Froga- 

"     1^  QUt^l   t,  Tiihe  of  corolla,  having  a  glbboaity  or  iwelllng,  a,  at  Ita  baj«.    A  Limb  of 

f.  Dm  faoz  or  mouth  cloeed  by  a  projection  of  the  lower  Up,  p. 


19S 


coaoLxnrE  AffCKUAOEs. 


OSStl 


characterizes  tbe  natural  order  Labiatae.     In  Lobelia,  the 
ate  enrolls,  the  upper  lip  of  which  becomes  convex  sup 
split  to  near  the  base.     ^Vhen  the  lower  lip  is  preaed  agi 
upper,  so  as  to  leave  only  a  chink  or  rictus  between  them,  tin 
is  said  to  be  peraonaie  or  masked  (persona,  a  mask),  as  in  Frag 
Snapdragon,  and  some  other   ScrophuloriacciB   (fig.  800), 
projecting  portion,  p,  of  tlie  lower  lip  is  called  the  palate. 
corollas  tlie  two  lips  become  hollowed  out  in  a  remarkabla 
as  in  Calceolaria,  assuming  a  slipper-like  appearance,  similar 
occurs  in  the  labellum  of  some  Orchids,  as  Cypripcdium.     Si 
ceolate  (calceolus,  a  slipper)  corollas  may  be  considered  as  O) 
of  two  slipper-like  lips. 

382.  When  a  tubular  corolla  is  split  in  such  a  way  as  to  i 
like  process  on  one  side  with  several  tooth-like  projections  t 

it  becomes  Ugulate  {lijiila,  a  little  tongue^  c 
sliaped  (6g.  301).  This  corolla  occurs  L 
composite  plants,  as  in  the  florets  of  Da 
Daisy,  and  Chicory.  The  number  of  diri 
the  apex  indicates  the  number  of  united 
\l  Borae  of  which,  however,  may  be  abortive, 
sionolly,  some  of  the  petals  become  more  um 
others,  and  then  this  corolla  assimies  a  bUt 
two-Upped  form.  In  Ck>mpositie  there  s 
two  kinds  of  florets  associated  in  the  san 
Thus,  in  the  Daisy,  there  are  irregular 
white  florets  on  the  outside  or  in  the  ni 
there  are  regular  tabular  yellow  florets  in  tb 
or  disc.  In  Scvvola  and  in  Honeysuckle,  ih 
is  split  down  to  its  base,  so  as  to  resemble  S( 
the  ligulate  form. 

383.    Nrcinrirs  aad  AaoniaUra  In  PrWl*.— 

abnormal  appearances  occur  in  the  petals 
flowers,  which  received  in  former  days  the  name  of  ncctari 
term  nectary  was  very  vaguely  applied  by  Linneiis  to  any  pa 
fl>wer  which  presented  an  unusual  aspect,  as  the  crown  of  N 
the  processes  of  the  Passion-flower,  &c.  If  the  nome  is  rd 
ought  properly  to  include  only  those  portions  which  secreta  i 
like  matter,  as  tho  glandular  aepression  at  the  base  of  the  pe 
the  Frilillury  (fig  302  r),  or  on  the  petjil  of  Raniinculos,  o 
stiimeus  of  Rutaoea9.  Some  say  that  in  all  flowers  there  is  on  » 
fur  secreting  honey  connected  with  the  essential  organs  of  th 
and  io  some  way  concerned  in  fertiliwUoD,  and  (h«  nooriahme 

(olii.iucfld  Ibnii  ai>lt«ilifirtiirt]r  wltb  ttM  umr,  o.    a  lliw—  lllll      "  ' 


Sang  aeeda.     This  opinion  is  particularly  snpportcd  by  Vaucher  and 
mvais.     The  sap  of  Zea  Mais  is  said  to  contain  much  saccharine 
matter  before  flowering,  which  ultimately  passes  to  the 
flower,  and  disappears   from   the  rest  of  the  plant. 
What  have  usually,  however,  been  called  Nectaries, 
are  mere  modifications  of  some  part  of  the  flower,  pro- 
dooed  either  by  degeneration,  or  by  a  process   of 
dSmmafion  (dit,  separate,  and  lamina,  a  blade),  or 
doruation  (x''('i"'  ^  separate).     This  process,  called 
mlininy  by  Lindley,  and  deduplication  by  Henfrey, 
csDsista  in  the  separation  of  a  layer  from  the  inner 
lide  of  a  petal,  either  presenting  a  peculiar  form,  or 
tttembling  the  part  from  which  it  is  derived.     Tlie 
pots  thus  produced  are  not  alternate  with  tlie  petals 
or  the  segments  of  the  corolla,  but  opposite  to  them, 
h  these  cases,  the  petals  at  the  lower  port  consist  of  one  piece,  but 
iriioe  the  limb  and  claw  separate,  or  where  the  tube  ends,  the  vascular 
i^er  splits  into  two,  and  thus  two  laminae  are  formed, 
(Mteriorly  and  anteriorly,  one  of  which  is  generally 
Wb  developed   than    the   other.      These    diianiinated 
•ales  are  well  seen  in  Lychnis  (fig.   303  o),  Silene, 
Cpogloasum,  and  lianunculus,  and  may  be  considered 
M  fonned  in  the  same  way  as  the  ligule  of  grasses  (^ 
Kl).      Corollas  having  these  scaly  appendages   ore 
tometimes  denominated  appendiadate.     In  other  cases, 
to  in  Cuscuta,  the  scales  are  alternate  with  the  petals, 
ttd  are  not  traced  to  dil.imiuation.      This  system  of 
■iilaniination  has  been  applied  by  the  French  botanists 
to  all   cases   in   which    the    parts  of  whorls    become 
Opposite  in  place  of  alternate.     Lindley  and  others, 
Qowever,  believing  that  the  law  of  alternation  is  the 
Oonnal  one,  refer  such  cases  in  general  to  an  abortion 
ttf  a  whorl,  or  to  some  peculiar  arrestment  in  develop- 
tient,  as  will  be  shown  under  the  section  of  Morphology  and  Symmetry, 
3&4.  In  general,  the  parts  called  Nectaries,  are  to  be  considered  as 
•Serely  modifications  of  the  corolla  or  stamens.     Thus,  the  horn-like 
Sectaries  under  the  galeatc  sepal  of  Aconite  (fig.  284  p),  are  modified 
petals,  so  aJao  the  tubular  nectaries  of  Hellebore.     The  nectaries  of 
tfenyanthea  and  of  Iris,  consist  of  hairs  developed  on  the  petals.    Those 
of  PknuMia  (fig.  304  n),  and  of  the  Passion-ilower,  Stapelia,  Asdepias, 
•od  Cmna,  are  fringes,  rays,  and  processes,  which  are  apparently 

Il(.  an— One  of  tte  wgmcntt,  <,  at  Uie  perttnth  of  FrltUUrla  ImperUlli,  or  Crown  Impmlal, 
%tt  tpIS  cr  d<tM«Mloo,  r,  at  Its  buo,  conuinioff  boneir-Uke  nutter.  The  cmvltir  la  coumxM 
MtawMr  troni  the  rest  of  the  iegment,  end  it  u  often  called  a  nectary,  or  a  nectarimtma  glaniL 

lis.  soil— fuel  of  Lycbnla  fntgena,  wen  on  Its  loner  side  o,  CUw.  j;  Lfanb.  d.  An  appeodigi 
*      I  ^  <Hi.mini.Mnn  QT  cbocitBttoo.    Tills  appcoda(o  baa  been  cilied  a  nectary. 
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I  iDodificationB  of  stamens,  and  some  consider  the  crown  of  NaronM 
I  eoosisting  of  a  membrane  similar  to  that  which  unites  the  stamei 
Pancratium.  It  is  sometimes  difficult  to  say  wbe 
these  nectaries  are  to  be  referred  to  the  row  of 
corolla  or  of  the  stamens.  The  parapbyaes  of 
Passion-flower,  the  crown  of  Narcissus,  and  the  ooi 
of  Stapelia,  are  referred  sometimes  to  the  one 
sometimes  to  the  other.  In  general,  they  may  be 
to  belong  to  that  scries  with  which  they  are  imn 
at€ly  connected.  Some  have  attempted  to  give  ni 
according  to  the  parts  of  which  they  are  modificati 
by  prefixing  the  term  para  (<ra;a,  beside,  or  cloM 
and  speaking  of  paraeorolla  and  paratlemonM. 
885.  Petals  are  attached  to  the  axis  osuallj  1 
narrow  base,  but  occasionally  the  base  is  larger  than  the  limb,  t 
the  Orange  flower.  When  this  attachment  takes  place  by  an  artic 
tion,  the  petals  full  off  either  immediately  after  expansion  (eadua 
or  after  fertilization  {deciduoiu),  A  corolla  or  petals  which  are  i 
tinuous  with  the  axb  and  not  articulated,  as  Campanula,  Heaths, 
may  be  persistent,  and  remain  in  a  withered  or  marcescent  state  « 
the  fruit  is  forming.  A  gamopetaloos  corolla  always  falls  off  io 
piece.  Sometimes  the  base  of  the  corolla  remains  penbteat,  « 
Uhinanthus  and  Orobanche. 

386.    OrTrlopmrnl  af  Flantl  BBTvlopra. — llie  floral  envelopes,  % 

monosepaluus  and  monopetalous,  first  appear  in  the  form  of  ■  I 

whence  various  cellular  projections  arise,  constituting  the  sepals 

petals;    when  they  are  polysepalous  and  polypetaloos,  the  riii| 

wanting.     Even  when  the  ports  become  ultima 

unequal,  as  in  Digitalis  (fig.  288),  they  form  « 

cellular  papillaa  when  first   developed  (fig.   8 

Bameond  has  shown  this  in  the  irregoliu'  Rm 

oulaceae,  Violacete,  Orchidaceas,  Labiata,  Scraf 

lariaoese,  Legnminoste,  and  Polygalaceac. 

387.  Id  Begoniaceao,  the  floral  envelope  at 

SH  appears  as  a  continuous  ring,  having  five  very  M 

small  segments ;  some  of  these,  especially  in  the  male  flowers,  disM 

entirely  or  become  atrophied.     All  the  observations  of  Bameoad  < 

firm  Decandolle's  statement,  that  irregular  flowers  are  to  be  nfcl 

to  regular  types,  from  which  they  seem  to  have  degCDcnted.     T| 

appear  to  be  three  principal  kinds  of  irregularity  among  nr>mllM'< 

Irregularity   by  simple  inequality  of  development  of  tbe  am 

segments,  often  along  with  adhesion  or  atrophy,  or  arrest  of  groil 

1 

ric.  104.— Petal,  p.  of  Pinwalt  i«lB*ti1ik  or  (na  ot  Pinuam  with  »  mtaurf,  %  •MMl 

pun  10  be  (a  tborrtTg  tuts  at  mat  of  tb«  itaiiiUM.  i 

n<.  K6.— Biidortbalrr«iii]a'guMniak)iwSoinrari>l(tlall«pniTai«»  ««,(ktoa.ACM 

whi^ ID  u» cMty ssi*jmiMi u tinif .  ^ftmSMiMnttflmin^'MHigsiiiCw 
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thk  is  the  most  common  kmd.  2.  Irregularity  of  deviation,  wlicn  the 
iegment&,  though  equal,  turn  all  to  the  same  side,  as  in  ligulatu  floreta, 
3.  Irregolarity  by  simple  metamorphosis  of  stamina,  as  in  Canna. 
The  irregular  corollas  of  Acanthacese,  Bignoniacese,  Gesncracrie, 
Liobeliaces,  and  Scrophulariaces!,  ore  formed  at  first  in  a  regular 
■Burner  by  equal  projections  from  a  sort  of  cup  or  ring.  Even  in 
Calceolaria,  there  is  at  first  a  scooped-out  cup,  with  four  regular  and 
veij  minute  teeth,  which  are  ultimately  developod  as  the  corolla ;  the 
uaoent  calyx  having  also  four  divisions. 


/«iMP  Floral  Whorls,  or  Via  Essential  Orgcuu  of  Reproduction. 

3S8.  These  organs  are  the  stamens  and  the  pistil,  the  latter  contain- 
fflg  the  seeds  or  germs  of  young  plants,  and  corresponding  to  the 
female,  while  the  former  produces  a  powder  necessary  for  fecundation, 
Kd  B  looked  upon  as  performing  the  part  of  the  male.  The  presence 
tf  both  is  required  in  order  that  perfect  seed  may  be  produced.  A 
lower  may  have  a  calyx  and  corolla,  and  yet  be  imperfect  if  the 
cwntial  organs  are  not  present.  The  name  uf  hermaphrodite  is  given 
lo  flowers  in  which  both  these  organs  ore  found  ;  that  of  uiusejcual 
(one  sex),  or  diclinous  (oj;,  twice,  and  nxinn,  a  bed),  to  those  in  which 
only  one  of  these  organs  appears, — those  bearing  stamens  only,  being 
tmim/erout  {stamen,  a  stamen,  and  fero,  I  bear),  or  male ;  those 
IvTing  the  pistil  only,  pistilliferous  {pislilluvi,  a  pistil,  tad  fero,  I  bear), 
atfemaHe. 

S89.  The  absence  of  one  of  the  organs  is  due  lo  abortion  or  non- 
imkpawnt  When  in  the  same  plant  there  are  unisexual  flowers, 
bMk  male  and  female,  the  plant  is  said  to  be  monoecious  (/iitof,  one, 
ud  iimiu,  habitation),  as  in  the  Hazel  and  Castor  oil  plant ;  when  the 
oale  and  female  flowers  of  a  species  are  found  on  separate  plants,  the 
term  dioecious  {Us,  twice)  is  applied,  as  in  Mercuriolis  and  Hemp;  uiid 
«hen  a  species  has  male,  female,  and  hermaphrodite  (lowers  on  the 
iame  or  diflerent  plants,  it  is  polygamous  (toXus,  many,  and  yaftot, 
naniage).  The  term  againous  (»,  privative,  and  yi/tos,  marriage)  has 
mwtimes  been  applied  to  Cryptogamic  plants,  from  the  supposed 
ilwuiwi  of  any  bodies  truly  representing  the  stamens  and  pistil. 

390.  Suuaraa. — The  Stamens  (stamina)  arise  from  the  thalamus  or 
torus  within  the  petals,  with  which  they  alternate,  forming  one  or  more 
nrtidls  or  whorU,  which  collectively  constitute  the  androtcium  (aivi);, 
aaale,  and  imltt,  habitation),  or  the  male  organs  of  the  plant,  as  dis- 
i^miiied  from  the  </ynoecium  (yvr^,  a  female,  and  o'(Jt/i»,  habitation), 
irfmale  organs  of  the  plant.  Their  normal  position  is  below  the  inner 
viml  or  the  pistil,  and  when  they  are  so  placed  (fig.  306  e),  they 
•a  k/pogyiMUS ;  (i-rt,  under,  yt»«,  female  or  pistil).  Sometimes  thej 
become  imited  to  the  petals  or  epipttaloua  (ivi,  upon,  and  %ira,7>»»,  a 
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leaf),  and  the  insertion  of  both  is  looked  upon  as  umilar,  so  that  thejr 
are  still  hypogynous,  provided  they  are  independent  of  the  calyx  and 
the  pistil.  In  fig.  307,  the  stamens,  «,  and  the  petals,  p,  are  both 
below  the  pistil  or  oyary,  o,  and  separate  both  firom  it  and  the  calyx,  c. 
and  are  therefore  hypogynous.  When  the  stamens  are  inserted  on  the 
calyx,  that  is,  become  united  to  it  to  a  greater  or  less  height  above  the 
base  of  the  pistil,  then  they  become  lateral  as  it  were  in  regard  to  it, 
and  are  perigynoia,  (ti;/,  around).     This  is  shown  in  the  flower  of 


almond  (fig.  308),  in  which  the  petals,  p,  and  the  stamens,  e,  are  xaMi 
to  the  calyx  c,  while  the  pistil  is  firee.  When  the  union  of  the  fH^a 
of  the  flower  is  such  that  the  stameoi  an  is*] 
serted  upon  the  ovary,  they  are  i/j^yw*l 
{i-rl,  upon  or  above).  In  this  caie,  the  whoi)l| 
are  usually  so  incorporated,  that  the  sOtrntH  I 
appear  also  to  come  from  the  calyx.  la  tlMJ 
Orchis  tribe,  where  the  stamens  adhere  ( 
pletely  to  the  pistil,  and  when  united  • 
above  the  ovary,  they  are  fuid  to  be  j/ymndn^ 
In  Aralia  spinoca  (fig.  3U9),  all  the  «k  ' 

FIc  Soa-Ontral 
(Myd^  c  c  which  totetbt 

tb«ai  w«  iMWtad  r 

■aot  cod  «stranb 

Wg.  SW.— awtloB  of «  towmti  0«rMrt«a  intartliiiiiin  <c,0>l7S. 
FMfl  wipoml  of  ongy. «,  tad  <yl»  md  tagputt, «.  fcTonuor'"' 
— —  «ri  hypopraoB^  md  the  l«t>ot  an  nwodol^hotifc 

WfcWi    8imliiii«fai»ainr«ref  thoaimoBdlw,    Tb« 
••blMu%  no 

n»»g  fiaiiai 

anrj  u  odhoiBn  to  lh«  odjri,  lad 


I  put  or  Itia  tomr  of  Urlodwdna  toUplhr^  th«  tall^OM,  oavMt* 
lo(etb«r  Ibnn  the  pMa  Thnr  eoirertheaprerpart  cdthoaadkOttM  ■■* 
uuDeraBftaaiea^HaMef  wblehon  eeeii,<ik    Ttttm mmma  tntfl^B' 


I  eod  MuMoe  an  pertsyaeat 

■  tf  Ibo  ■•••ref  AnBh  r* *- 


MuMoe •!•  pertsyaeat  noilHDIe 
•ref  AnBhSlBeia  LllWflah 
1 10 * laiae <£4«Ueli ooewi  Um • 
lad  luMGHaBdtVM  toibav  ttili 


nil 
thoBiiil— W 

iliof  IheeMi^ 


BsmrriAL  okoa5s. — stakems. 


197 


I  e,  petals,  p,  and  stamens,  e,  are  united  to  t)ie  pistil,  and  the  two 
_  '  whorls  appear  to  rise  from  the  point  where  the  calyx  joins  the 
V|iper  part  of  the  pistil.  These  arrangements  of  parts  have  given  rise 
to  enuin  divisions  in  classilication,  to  be  afterwards  particularly 
iwticed.  DecandoUe,  for  instance,  applies  the  term  tJialamijloroe,  to 
nts  having  the  parts  of  the  corolla  and  androecium  independent  of 
'  I  other,  and  all  the  whorls  inserted  immediately  into  the  tonu  or 
nns ;  calyd/lorce,  to  those  where  the  petals  are  separate,  and  the 
Muneos  are  inserted  directly  on  the  calyx ;  corolUfiorte,  to  those  in 
iriiich  the  united  petals  bear  the  stamens. 

391.  The  stamens  vary  in  number,  from  one  to  many  hundred, 
like  the  other  parts  of  the  flower,  they  are  modified  leaves  resembling 
tbem  in  their  structiu'e,  development,  and  arrangement,  'lliey  consist 
of  cellular  and  vascular  tissue.  They  appear  at  first  in  the  form  of 
ttUnlar  projections,  and  are  arranged  in  a  more  or  less  spiral  form, 
b  their  general  aspect  they  have  a  greater  resemblance  tu  petals  than 
to  the  keaTes,  and  there  is  often  seen  a  gradual  transition  from  pct-nis 
tonimens.  Thus,  in  Nympheea  alba,  or  the  White  Water-lily  (fig. 
310,  2^  c  represents  a  sepal,  which  gradually  passes  into  the  petals,  p, 


■ft  I  sioi  a 

<ad  these  in  their  turn  become  modified  so  as  to  form  the  stamens,  e. 
'rtiich  are  more  or  less  perfect  as  we  proceed  from  without  inwards. 
Or  from  1  to  5.  When  flowers  beconne  double  by  cultivation,  the 
«meiu  are  converted  into  petals,  as  in  the  Pteony,  Camellia,  T!n<ie, 
Ancroooe.  and  Tulip;  and  in  these  instances,  the  change  from 
Que  to  the  other  may  be  traced  in  the  same  way  as  ia  the  Water- 

la,. 

r,-  „r  ,  -r-^r*  KymDh..  .I^^  or  Whll.  W.wr-Ulr.    ecclT..  Ibai  toUoU  of  tl» 
J  JtS^vlV^m^  r.  to  Um  lUniro*.  ♦■   Tlie  l«"«r  ^'"•''•i^S!; 
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302.  When  there  is  only  one  whorl,  the  stamens  are  asually  e<\cal  in 
number  to  the  sepals  or  petals,  and  are  arranged  opposite  to  the  forniCT. 
and  alternate  with  the  latter.     The  flower  is  then  isosUnumou*  (&h. 
equal,  and  grv^ur,  a  stanicn).     When  the  stamens  are  not  p(]ual  lo 
number  to  the  sepals  or  petals,  the  flower  is  anuostanonous  (&««<(. 
unequal).     When  there  b  more  than  one  whorl  of  stamens,  then  tht 
ports  of  each  successive  whorl  are  alternate  with  tho«e  prtoeding  it 
Die  staminal  row  is  more  liable  to  multiplicntion  of  parts  than  tlif 
outer  whorls.     If  the  stamens  are  double  the  sepals  or  petals  as  regardi 
number,  the  flower  is  diploslemonoug  (iiTXoot,  double) ;  if  more  ifaia 
double,  polystefnonous  (voAv;,  many).     In  general,  when  the  staacnf 
are  normally  developed,  and  are  more  numerous  than  th«  sepals  (od 
petaK  they  will  be  found  arranged  in  several  whorls,  and  their  pMti 
multiples  of  the  floral  envelopes.    Thus,  if  a  flower  has  five  s«pa)i,  fin 
petals,  and  twenty  stamens,  the  latter  are  arranged  in  four  altenMr 
rows,  having  Ave  in  each.    Although  this  is  the  usual  law,  yet  ^ 
changes  take  place  by  abortiua,  arrestment  of  devciopment,  and  ( 
circumstances  leading  to  abnormal  growth.     In  this  way  the  i 
may  neither  be  equal  to,  nor  a  multiple  of,  the  floml  envelop 
tljey  may  even  be  less  numerous,  so  that  the  flower  is 
(juiut,  less).     In  Cruciferous  plants,  while  the  petals  and  sepabinj 
equal  in  number,  (four,)  and  alternate  in  arrangement,  the 
are  six  in  number,  four  long  and  two  short;  this  imparity  of  ntmlMn  I 
has  been  supposed  to  result  from  the  splitting  of  the  long  staaiCDi  bf 
lateral  chorisis  or  separation,  a  presumption  favoured  by  the  faet,ltsi 
partial  union  frequently  vxists  between  the  two  long  >tAmen<  plaool 
next  each  other,  that  teeth  are  found  only  on  the  outer  side  of  lh«i 
long  stamens,  and  that  in  many  crucifers  but  four  stamens  exisL   Is 
the  case  of  Gloxinia,  where  the  parts  of  the  flower  are  arrangsd  !• 
Bves,  there  are  only  four  perfect  stamens,  but  the  fifth  one  is  mm  B 
the  form  of  a  small  conical  projection  trom  the  base  of  the  corolla. 

993.  In  certain  cases,  as  in  Primula,  the  row  of  stamens  is  oppotitt 
to  the  petals  forming  the  gamopetalous  corolla.  This  opposition  i«  by 
many  looked  upon  as  caiued  by  the  non-appearance  of  an  outw  ro« 
of  stamens;  by  others  it  is  considered  as  produced  by  dMniutioa  c( 
separation  of  laminae  from  the  pct.ils,  which  become  altered  so  ■  H 
form  stamens,  a  view  which  is  thought  to  be  confinued  by  tl»«jr  it" 
velopment  taking  place  before  the  petals;  by  a  third  party,  each  ftui 
is  looked  upon  when  fully  developed  as  formed  by  the  balTgs  of  rw 
contiguoas  petals,  and  thus  the  stamens  are  considered  ■■  baiag  nii^ 
alternate  with  the  original  petals. 

394.  When  the  stamens  are  under  twenty,  they  are  called  d^i^ 
and  tlie  flower  is  oligandrous  (o>  Tyot,  few,  and  w>ij;,  male  or  stuiM); 
when  above  twenty,  they  are  indefiniU  or  pnli/androut  IriKin,  dsiit), 
and  ore  marked  •».    The  number  of  stamens  is  indicated  by  the  Gn* 
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erals  prefixed  to  the  term  androus:  a  flower  with  one  stamen 
I  imgmonmdrous  (jti,its,  one)  ;  with  two,  diandrous  (i!(,  twice)  ;  with 
tbee,  triandrom  {r(tif,  three) ;  with  four,  Mrandroua  (tit^^i,  four); 
with  five,  penlandrout  (»«»«,  6ve);  with  six,  hexandrmts  (ij,  six);  with 
fcven,  heptandrom  (iimi,  aeven);  with  eight,  octandrous {iKru,  eight); 
with  oine,  eniuandroua  (hua,  nine);  with  ten,  decandrous  (ii»»,  ten); 
with  twelve,  dodccandrous  (li,li».a,  twelve).  These  terms  will  be  re- 
fcrred  to  when  treating  of  the  Linntean  system  of  clossifiaition. 

895.  A  stamen  consists  of  two  parts — a  contracted  portion,  usually 
thrud-like,  equivalent  to  the  petiole  of  the  leaf,  and  termed  the  JUa- 
meal  (Jilum,  a  thread) ;  and  a  broader  portion,  representing  the  folded 
blade  of  the  leaf,  termed  the  anther  (dtStifi;,  belonging  to  a  flower), 
which  contains  a  powdery  matter,  colled  pollen.  The  filament  is  no 
I COK  essential  to  the  stamen  than  the  petiole  is  to  the  leaf,  or  the  claw 
)  the  petal  If  the  ant/ier  is  absent,  the  stamen  is  abortive,  and  can- 
'"toi  perform  its  functions.  The  anther  is  developed  before  the  filament, 
lad  when  the  latter  is  not  produced  the  anther  is  sessile  {sessila,  sit- 
Ibg),  or  has  no  stalk,  as  in  the  Mistleto. 

396.  Tfce  Vibtauu,  when  structurally  considered,  is  found  to  consist 
of  a  thin  epideimis,  on  which  occasionally  stomata  and  h.iirs  occur, 
I  nd  of  a  layer  of  cellular  tissue  enclosing  a  bundle  of  spiral  vessels, 
which  traverses  its  whole  length,  and  terminivtes  at  the  union  between 
the  filament  and  the  anther.  The  filaments  of  Callitrichc  verna  are 
lid  to  have  no  vessels.  The  filament  is  usually,  as  its  name  imports, 
filifonn  or  thread-like,  cylindrical,  or  slightly  tapering  towards  itj 
ammit.  It  is  often,  however,  thickened,  compressed,  and  flattened 
ia  TarioTU  ways.  It  sometimes  assumes  the  appearance  of  a  petal,  or 
heoomes  petaloid  (nrsAiir,  a  leaf  or  petal,  and  iihi,  form),  as  in  Canna, 
MsrantB,  Nymphtea  alba  (fig.  310,  2);  occasionally  it  is  subulate 
{tvbuta,  an  awl),  or  slightly  broadened  at  the  base,  and  drawn  out 
into  a  point  like  an  awl,  as  in  Butomus  umbellatus ;  and 
at  other  times  it  is  clavate  {clava,  a  club),  or  narrow  be- 
low and  broad  above,  like  the  club  of  Hercules,  as  in 
IWictmm.  In  place  of  tapering,  it  happens,  in  some 
instances,  as  in  Tamarix  gallica  (fig.  Sll),  Pegannra 
Rarmala,  and  Campanula,  that  the  base  of  the  filament 
is  dilated  much,  and  ends  suddenly  in  a  narrow  thread- 
like portion.  In  these  cases,  the  base  may  represent  the 
ibeatb  or  Tagina  of  the  petiole,  and,  like  it,  may  give 
offatipulary  processes  in  a  lateral  direction.    Sometimes  tn 

the  filament  is  forked,  or  divided  at  the  apex  into 
branches  or  teeth.     In  Allium  there  are  three  teeth,  the  central  one 
of  which  bears  the  anther. 


Flf  III.— Time  out  of  Uie  tea 


Cf  Tamtrlx  (lUlca,  onlted  together  by  the  lUIalail 
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397.  The  filament  varies  mncb  in  length  and  in  fimnesi. 
length  bean  a  relation  to  that  of  the  pistil,  and  to  the  poaition  of 
flower,  whether  erect  or  drooping ;  the  object  being  to  bring  the  an- 
ther into  more  or  Ie»  immediate  contact  with  the  upper  part  of  tk« 
pistil,  .so  as  to  allow  the  pollen  to  be  scattered  on  it.  The  filaznent  is 
usnallj  of  sufficient  solidity  tu  support  the  anther  in  an  erect  pocition; 
bnt  sometimes,  as  in  Grasses,  Littorella,  and  Plnutago,  it  is  very  deU- 
cate  and  capillary  (cajnliu*,  a  hair),  or  hair-like,  so  that  (he  anther  it 
pendulous.  The  filament  is  usually  continuous  from  one  end  to  the 
other,  but  in  some  cases  it  is  bent  or  jointed,  becoming  gtMCidaU 
{gam,  a  knee);  at  other  times,  as  in  the  Pellitory,  it  is  spinJ.  It  i« 
firequently  colourless;  but,  in  many  instances,  it  exhibits  different 
colours.  In  Fuchsia  and  Poinciana,  it  is  red ;  in  Adamia  and 
Tmdescaniia  yirginica,  blue;  in  (Enothera  and  Banuncttlus  aoriti 
yellow. 

398.  Hairs,  scales,  teeth,  or  processes  of  dilTerent  kinds  are  aonM- 
times  developed  on  the  filament.  In  Tradescantia  virginica,  or  Spider- 
wort,  the  hairs  are  beautifully  coloured,  and  monilifomi  {monS*,  a 
necklace)  or  necklace-like.  These  hairs  exhibit  movements  of  rotation 
(^  276).  Such  a  filament  is  bcnrded  or  stupose  {stupa,  tow).  At  the 
base  of  the  filament,  certain  plnndular  or  scaly  appendages  are  occa- 
sionally produced,  either  on  its  internal  or  e.xti-nial  surface,  TbcM 
may  be  either  parts  of  a  whorl,  to  be  afterwards  noticed  under  the 
name  of  the  Disk,  or  separate  prolongations  from  the  filament  itseIC 
In  fig.  813,  a  represents  sucti  a  staminiferous  appendage  found  on 

^  the  inner  side  of  the  base  of  the  filament,/ 

m  which  is  hence  called  appendkuUtte,  or  aom«- 

M  times  itrvmote  {itruma,  a  swelling).   The  pro- 

B  ceases  noticed  in  the  Boraginaoese  as  modified 

^1         K  n         petals  (fig.  312  a), '"'i3'^con^>(l<''^e3CteniaI 

j^H'      ^^s.  P^     appendages  of  the  filaments,  the  stamen  beiag 
fl^l  ^^i/  /       regarded  as  the  lamina  of  a  petal. 

1^1  <7v(  i  i^9.  Filaments  are  usually  articulated  to^ 

1^1  '\\  jT-d    the  torus,  and  the  stamen  falls  nS* after  renil«fl 

l^fj  fllf         ization  ;  but  in  Campanula  and  otlier  plants.^ 

1^^  tin         ^^^  ^'^  continuous  with  the  torus,  and  the 

^^H  /■//         stamen   remains   persistent,   although   in  a 

^^V  Oi/r  withered   state.     Cert.iin   changes  ars  |i(9> 

J*  ^S^  duced  in  the  whorl  of  stjimens  by  ailhfisictn 

of  the  filaments  to  a  greater  or  less  extcfl^ 
while  the  anthers  remain  free;  thiu,  all  the  filaments  of  (he  Ab- 
droeciutn  may  unite,  forming  a  tuIie  round  the  pistil  (fig.  S07  «),  cr 

Fir  lll-atemen  of  Bonco  ofldnalli.   /,  AnpndlcaUtg  aUiMnL    a,  ApfaaSMa  iiah^il 
la  111*  fnnn  of  a  lKini-lIk»  proceiB.    f,  Lobf«of  tbeaniber. 
J[ljt'_*ia— lumen  of  ZjrfoplijrUiuii  PdMico.  /,  Flltmcut,  ruiinHiS^Wa  •  Ina4  •■Ir  t^ 
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Icentral  handle  when  the  pistil  is  abortive  (fig.  314,  1),  the  gtamena 
hNomiDg  monadelphoua  (ftontc  one,  and  J3»x^6f.  brother),  as  occurs 
'  in  Geranium  (fig.  307),  Malva,  Hibiscus,  and  Jatropha  Curcas  (fig. 
314,  1);  or  they  may  unite  so  as  to  form  two  bundles,  the  stamens 
being  diaddphou$,  (Sif,  twice),  as  in  Polygala,  Fumiiria,  and  Pea ;  ia 
this  case  the  bundles  may  be  equal  or  unc<|ual.  It  frequently  happens, 
specially  in  Papilionaceous  (lowers,  that  out  of  ten  stamens,  nine  are 
united  by  their  filaments,  while  one  (the  posterior  one)  is  free.  When 
.filaments  form  three  or  more  bundles,  the  stamens  are  triadetphous 
Wfiis,  three),  as  in  Hypericum  segyptiacum  (fig.  315),  or  polijodelplutua 


many),  as  in  Luhea  paniculata  (fig.  31 G,  1),  or  in  Ricinus 

nmunis  (fig.  317,  1).    The  union  of  the  filaments  takes  place  some- 

I  at  the  base  only,  as  in  Tamarix  gallica  (lig,  311)  ;  at  other  times 

ii  extends  throughout  their  whole  length,  so  that  the  bundles  iisiunie 

•  oolomnar  form.     In  certain  cases,  the  cohesion  extends  to  near  the 

•piu,  forming  what  Mirbel  calls  an  androphore  («i»^f,  male  or  stamen, 

1  Cafui,  I  bear,),  or  a  column  which  divides  into  terminal  branches, 

I  beiiring  an  anther  (fig.  315,/e).    Occasionally  some  filaments  are 

ited  higher  up  than  others,  and  thus  a  kind  of  compound  branching 

nftSM.~Mate or ■Umlnlferatu flower  (1),  and  femnleor  ptitllHfemna  flower  <7),  orjatrophu 
W9K  cOilfz.  V.  OorollA.  <.  Sumon*  united  by  tllun«ni»occapyln(c  the  centre  mduwcr  1, 
■  MMMWAcc  of  the  mpfireMloD  of  (lie  plMII.  p,  l*lull  In  tlowor  'i,  compoA^d  of  orury,  o,  wirii 
■*!  lUM  ftjrlee  at  IIS  nminlL  n.  Small  ^loniluUr  appenilaKoa  AltcmnllnK  with  the  Jiviiloni 
'AteontlU-  Abore  etfti  of  the  tlowers  is  a  dla^n'am  ri^prcaentlnii:  tlic  order  In  which  the  dit- 
^Mpinaaf  ihe  flower  are  arranged.  In  dln^ntm  1  are  repicMnled  li^e  parts  of  the  calyx, 
"litf Um  oor^la,  two  nnr«  of  atamtnit,  five  In  each.  In  dta^niai  2,  Uic  atuminal  rows  are  aljor. 
*2*M  IbeTT  are  thrre  carpel^  ftnnUnr  (be  ptKU,  In  lira  ceutre. 
^lW.SU.  .-Tnadelpbnna  atameni  of  Hypericum  asTptlaeum  aorroundlng  the  plsttl.  o.    // 

yBal  MaiDcnia  fonnlng  colnnuHL    *«,  Anthers,  ftva    The  outer  eoTelope  of  the  flower  ba.i 
■  naanA,  tin  eaecoual  organa  tlane  Ixdng  lefL 


2oa 
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i«  produced  (fig.  317,  2).    In  Pancratium,  the  filamenta  are  uu 
a  membrane,  which  may  be  considered  as  corresponding  to  the  ( 
of  Narcissus. 


d^ 


400.  Filaments  sometimes  are  united  with  the  pistil,  fiinnu 
eolumna  or  column,  as  in  Stylidium,  Asclepindacese,  KuiHesia,  aad  i 
chidacese.    The  column  b  called  gi/nosteniium  (yviti,  pistil,  and  tr^ut*, 
stamen),  and  the  flowers  are  denominated  ji/uandroua  {ymm.  pistil,  sod 
dtfio,  male  or  stamen.) 

'lol.  In  the  case  of  certain  Achlamydeout  [%  851)  flowen,  ■« 
Eujihorbio,  with  only  one  stamen  developed,  there  is  the  appeanuicp 
of  a  juinted  filament  bearinjt  one  anther.  This,  however,  is  not  •  trot 
filament,  but  a  peduncle  with  a  single  stamen  attached  to  it,  as  proved 
by  the  fact,  that  in  some  species  of  Euphorbia  one  or  more  verudk  are 
produced  at  the  joint.  Thus  the  so-called  anther  b  in  rexlity  a  anglr' 
llower  supported  on  a  stalk,  all  the  parts  being  abortive,  except  »- 
■ulitary  stamen. 

402.  The  Aaibrr  Corresponds  to  tlie  blade  of  the  leaf,  and  coosisl^ 
of  lobes  or  cavities  containing  minute  powdery  matter,  called  potln^m 
which,  when  mature,  is  discharged  by  a  fissure  or  opening  of  sooM^ 
sort.  The  anther-lobes  may  be  considered  an  formed  by  the  two  lnln.1 
of  the  lamina,  their  back  corresponding  to  the  under  surface,  and  thei^H 
face  to  the  upper  surface,  united  by  the  midrib,  the  pollen  brings 
cellular  tissue,  and  the  fissure  of  the  untlicr  taking  phice  at  the  margtifl* 
which,  however,  is  often  turned  towards  the  face.  In  tbb  viaw,  thiw 
two  cavities  which  are  found  to  exist  in  each  lobe,  may 
with  tbn  upper  and  under  layer  of  cells,  separated  by 
equivalent  to  the  fibro-voscular  layer  of  the  leaf.     Others  view 
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Hither  u  formed  by  each  balf  of  the  lamina  being  folded  npon  itself, 
•0  that  the  outer  surface  of  both  face  and  back  corresponds  to  thu 
lover  side  of  the  leaf,  and  the  septum  dividing  each  cavity  into  two  ia 
forroed  by  the  upper  surfaces  of  the  folded  half  united. 

403.  There  is  a  double  covering  of  the  anther — the  outer,  or  exo- 
A«dum  (•£*,  outwards,and  <d«io».  a  covering),  resembles  the  epider- 
mis, and  often  presents  storonta  and  projections  of  different  kinds  (tig. 
S18  c  «) ;  the  inner,   or  endotliea'um  (f»3o», 

within),  is  formed  by  a  layer  or  layers  of     I  "f"!    fT"~r"r~fT«» 
fihro-cellular  tissue  (fig.  318  c /),  the  cells 
of  which  have  a  spiral  (fig.  23),  annular  (fig. 
U),  or  retioilated  (fig.  25)  fibre  in  their  in- 
terior.    This  internal  lining  varies  in  thick- 

I  BMl,  generally  becoming  thinner  towards  the 
part  where  the  anther  opens,  and  there  disappears  entirely.  The 
membraDc  of  the  cell?  is  frequently  absorbed,  so  that  when  the  anther 
Ktains  maturity  the  fibres  are  alone  left,  and  these  by  their  elasticity 
unt  in  discharging  the  pollen. 

404.  The  anther  is  developed  before  the  filament,  and  is  always 
•anle  in  the  first  instance.  In  many  examples  it  continues  perma- 
nently go.  It  appears  in  the  form  of  a  small  cellular  projection,  con- 
tUQiog  amass  of  mucilaginous  cells  (fig.  319).  In  the  progress  of 
growth,  certain  grooves  and  markings  appear  on  its  surface,  and  ita 
uiierior  becomes  hollowed  out  into  two  marked  cavities,  containing 
<  mncilaginous  matter  (figs.  320,  321).  In  these  cavities  cells  make 
•beir  appearance — the  outer  small  (figs.  320,  321,  c  p),  forming 
ultimately  the  endothecium  (fig.  31S  c/);  the  interior  layer  forming 
«elli  in  which  the  pollen  is  produced  (figs.  320,  321,  u  />).     As  llie 


U  fl 


^a 


Cavities  become  larger,  the  layer  of  cells  (figs  820,  321,  e  i),  between 

(,  tifc— Ty»Ofrcric  aectJoa  of  t  portion  of  tlie  covertni;  of  tbe  anther  of  Cotwa  acandeiu  at 
'   I  of  delUireBce.    f  <,  Exothedam,  or  extumiU  layer,  conaisilng  of  epidermal  cetK    «/, 

InDfOr  IRDST  Ujrr,  compotect  uf  cplrul  cells  or  Inencliyma. 
t  ttA,  -  TTmoMtme  iectf cm  of  an  anttier  or  Cucurttu  I'cpu,  or  Gonnl,  token  from  «  bml  about 

Dttre^  or  l-IVtb  of  an  EnKli&h  Inch,  lit  leneth. 

I  — aimUar  huTlu'iital  Miction  trmn  a  bud  In  a  more  adTmoced  ftate.    c  r.  Outer  iAjvr 

%i/ltvtMfctwn)  toniilntc  the  epldennla.    c  >,  Intennedlata  layer  of  c«l1alL>4  In  several 


«i  which  are  ultlnittlcW  atHort»ed.    e  p,  Internal  layer  of  eella  (Stt^^tUunum).    m  jx 
flUed  vltb  large  celU,  wblcb  conatitata  the  lint  Mate  of  tbe  poUcu-otrlclea. 


204 


ESSE^'TUI.  OBOAN3.— 8TA1CEN8. 


the  endothecium,  cp,  and  exothecium,  c  «,  is  gradually  absorbed  more 
or  less  completely,  forming  at  first  septa  in  the  cavities ;  and  ultimately 
the  anther  assumes  its  mature  form,  consisting  of  two  lobes  with  thtii 
membranous  coverings  (fig.  322,  I). 


4p 


405.  In  the  young  state  there  are  usually  four  cavities  prodnce4 
two  fur  each  anther-lobe,  separated  by  the  connective,  and  each  divided 
by  the  septum,  which  sometimes  renmins  permanently  complete,  and 
thus  forms  a  quadrilocular  (juatuor,  four,  and  locuha,  a  pouch  ur  box). 

or  letratheccd  {rirtmt,  four,  and 

11 


*) 


z;^ 


ritio.^ 


sue)  unther.  The  four  caviti(|.1 
are  sometimes  placed  in  appositioa, 
as  in  Poranthera  (tig.  823)  and 
Tetratheca  juncea  (fig.  324),  and  as 
other  times  two  are  plaoed  abot* 
and  two  below,  as  in  Persea  gratis- 
sinia  (fig.  325  I  I).  In  geoetal, 
however,  only  two  cavities  remaia 
in  the  anther,  in  consequence  of 
more  or  less  complete  removal 
the  septum,  in  which  case  the  ani ' 
is  said  to  be  bilocular  (6w,  twice), 
or  dithecal  (Si;,  twice),  as  seen  io 
figs.  322,  326.  Sometimes  ihe 
anther  has  a  single  cavity,  and  be- 
comes unilocular   (uniM,   oat),   or 


etal, 
naiafl 
tibM 
kl  eM 


//. 
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aiiDier,  (,  uT  PonuUMnk  MtMlMa  (0  tk*  tlMMM, /,  io4 

.loeolar  uttMr  o(  tttltXMe*  jitnna.     1.  Thr<  •nthn  mtir*.  sltb  u>  9m 
:  ID  om  vptDinti.    S.  Aatbvr  cut  tniD«T«rMjy,  iltuwUiff  ili«  Ihvr  WcviaaaM^ 

I  or  fwiM  (rtlMm*.  nmiinml  of  »iiir  nrltlM  or  lucaltaatik  1 1 1 

•>v*th«olli«r,>nd«Malnf  eachlir*<'>>'«k'^    At  Uw  b—  «<  llii  <lM»1.  /,  i 
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^meuoAeoal  (juitat,  one),  either  by  the  disappearance  of  the  partition 
between  the  two  lobes,  or  by  the  abortion  of  one  of  its  lobes,  as  in 
d^helia    Iset*  (fig.    327),   and  c 

Althtea  officinalis  (tig.  328).  Oc- 
canonally,  there  are  numerous 
davities  in  the  anther,  as  in  Vis- 
cum  and  lUfflesia.  The  number 
of  loculi  or  cavities  is  only  seen 
when  the  anther  opens. 

40G.  The  form  of  the  anther- 
lobes  varies.  They  are  generally 
of  a  more  or  less  oval  or  elliptical 
fcnn  (figs.  322,  329  I).  Some- 
times  they  are  globolar,  as  in 
Moenrialis  annua  (fig.  326);  at 
oAer  times  linear  or  clavate  (fig. 
330),  curved  (fig.  331),  flp^cuose, 
GDQose,  or  anjractuose  (anjractua, 
winding),  as  in  Bryony  and  Gourd  (fig.  332).  The  lobes  of  the 
anther  are  sometimes  in  contact  throughout  their  whole  length 
(fig.  3'2r»),  at  other  times  they  are  separate  (figs.  326,  333).  In 
the  former  case  their  extremities  may  be  rounded,  forming  a  cordate 
aother  (fig.  322},  or  the  apex  may  be  acute  (figs.  312,  313);  in  the 
litter  case  the  lobes  may  divide  at  the  base  only,  and  end  in  a 
sagittate  or  arrow-like  manner  (fig.  S34  /) ;  or  at  the  ape.\,  so  as  to 
be  Ufurcate  or  forked  (fig.  335  p) ;  or  quadrifitrcate,  doubly  forked 
(Gg.  33G  /) ;  or  at  both  base  and  apex,  so  as  to  be  forked  at  each 
extremity,  as  in  Grasses  (fig.  337).  The  cavities  of  the  anther  are 
oocasionally  elongated  so  as  to  end  in  points  (Hg.  336  /).  Sometimes 
the  lower  part  of  the  anthcrine  cavities  is  obliterated,  and  they  de- 
generate into  flattened  appendages  (fig.  338  a).  It  happens  at  times 
that  the  surface  of  the  anther  presents  excrescences  in  the  form  of 
nrts,  awl-shaped  pointed  bodies  (fig.  336  a),  or  crests  (fig.  339  a). 

407.  That  part  of  the  anther  to  which  the  filament  is  attached,  and 
which  is  generally  towards  the  petals,  is  the  back,  the  opposite  being 
the /ace.  The  division  between  the  lobes  is  marked  on  the  face  of  the 
■nther  by  a  groove  or  furrow,  and  there  is  usually  on  the  face,  a  suture, 
iadicatmg  the  line  where  the  membranous  coverings  open  to  discharge 
the  pollen.  The  suture  is  often  towards  one  side  in  consequence  of 
ibe  Talves  being  unequal. 

408.  The  anther- lobes  are  united  either  by  a  direct  prolongation  oi 

!>(.  SM.— Pcnduloiu  uiUia  lobM,  1 1^  orXercnrUUa  unoa,  mpported  on  tlae  fllament,/,  uil 
mnut  \fj  tbe  conncctWe,  c 
ric  tn  — Uullociilar  or  monoUiecal  uither  of  StypbcUa  lata,  one  of  tba  Ep«crl<Uce<D,  kcs  In 
OM, ',  lad  IwtitDd,  ".  /,  Fllimeat.    t,  Antlirr. 

n«  na— GDUocDltr  amber  of  Altluu  sfficloalla,  or  Manb  nullow.    (hw  ot  Mm  IoIm*  of  tbo 
^mm,  I,  ■boniTC  /,  FlUmont 
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the  filament,  or  more  generally  by  a  body  called  the  eonneclire,  can- 
nsting  of  a  mass  of  cellular  tissue  different  from  that  contained  io  th' 
filament.  In  this  tissue  the  spiral  vessels  of  the  latter  terminate. 
From  the  oounective  a  partition  or  septum  estends  acrow  each  anthenoe 


looalus,  dividing  it  either  partially  or  completely.  The  teptum  i 
times  reaches  the  suture.  When  the  filament  is  conUnaou*  with  tba 
connective,  and  is  prolonged  so  that  the  anther-lobes  appear  to  b« 
united  to  it  throughout  their  whole  length,  and  lie  in  apposition  nad 


ng.  Mt.— AtniM  or  •dbiraat  latbar  of  Begonia  manlcau,  opcnlnit  tj  lon(1tniUn>l 
I,  AadMrOobM  /,  FDuiMrt. 

riC  nOL— FmliMl  or  MAimt*  uHwr,  i.  of  Acaljrph*  alopecaniidai,  la  llw  sniinflii  tutm. 

Fig.  HI.— Stma  uiUiar  In  lb*  bad,  exhibiting  *  cnmd  nna. 

Fig.  m— Slnninu  uitlifr,  I,  of  Ononlt  dlolca.  /,  FUtnMal. 

Fl(.  m- Anther  of  S*lrUoacliiaia    </,  FertOs  lob*  AiU  of  polla.    It. 
pollon.    f.  Dlfltr«ctlle  oonnecttTO. 

Fl(.  Bt.  -Anther  of  Nerlam  OlMnder,  with  Iti  lobol,  i  I,  wgltt*t«  t  tb«  tan,  tat 
Ibe  apes  In  e  lunr  fmtlienr  prolongmtlon. 

Fla.  >l&— AnlAsr,  (,  of  Vncelnlnm  nllglnaonm.    i^  Lobot  ondlng  la  tvo  palaln4  •: 
VMea  ogcD  bjr  porea    a,  Appatidaget  to  tha  lobek 

fig.  tMl— wnaiiiltarcale  anther  of  Ooaltberia  pmrombau    i^  Lohea  ending  la  •>» 

Fig.  *r.— VaraaUla  anther  of  Poa  ampraaa.  /,  Fllaneut    L  Lobei  wpanUag  al  aaca  aa 

Fig.  aa— Auher, i,  of  Erica  dnena.  /,  FUaiaaaL  r,  Lobm  milt  iMutlaUi  duanaafga.  c 
■aala-nkapfahMgadoDfaithahaaa. 

Fig.  «aa-ADt6ar  of  rteraBdm  fjnUf.  «.  EaUn  mUxi;  iMS  latwilly.  t.  Itmm  W> 
altar  baring  b««a  est  tnuTtnelr.  ■  a  a,  aattaota*  tMMdagM.  HAM^tr^ataa  ««0» 
Mcttn. 
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I  ddier  tide  of  it,  the  anther  is  said  to  be  adnale  or  adherent  (fig. 

9) ;  when  the  fiiameot  ends  at  the  bnae  of  the  anther,  then  the 
•  ii  mnaU  or  erKt  In  these  coses  the  anther  is  to  a  greater  or 
Ihb  degree  fixed.  When,  however,  the  attachment  is  very  narrow, 
tod  an  articulation  exists,  the  anthers  are  then  moveable,  and  easily 
toned  by  the  wind.  Tliis  is  well  seen  in  what  are  called  vensatHe 
(Krto,  I  mm)  anthers,  as  in  Tritonia,  Grasses,  &c.  (6gs.  2C0,  337), 
where  the  filament  is  attached  only  to  the  middle  of  the  connective ; 
and  it  may  occur  also  in  cases  where  it  is  attached  to  the  apex,  as 
io  pendulous  anthers  (fig.  340). 

409.  The  connective  may  unite  the  anther-lobes  completely,  or  only 

tially.  It  is  sometimes  very  short,  and  is  reduced  to  a  mere  point, 
(fig.  326),  so  that  the  lobes  are  separate  or  free.  At  other  times  it 
8  prolonged  upwards  beyond  the  lobes  in  the  form  of  a  point,  as  in 
Aodypha  (fig.  331  c);  or  of  a  feathery  awn,  as  in  Nerium  Oleander 
(fig.  334) ;  or  of  a  conical  or  tongue-like  process  (figs  341,  342  c) ;  or 
of  a  membranous  expansion  (fig.  343  c)  ;  or  it  is  extended  backwards 


I  downwards,  in  the  form  of  a  spur,  as  m  fig.  343  a  ;  or  downwards, 
—  in  the  case  of  tie  flaky  appendage  in  Ticorea  febrifuga.  In  Salvia 
tfidnalia  (fig.  333),  the  connective  is  attached  to  the  filament  in  a 
krao&tal  manner,  so  as  to  separate  the  two  anther-lobes,  and  then 
i  ii  caUfA  distractile  (dis,  separate,  and  traho,  I  draw).  In  Stachys, 
lb*  connective  is  expanded  laterally,  so  as  to  unite  the  bases  of  the 
■Btkerine  lobes,  and  bring  them  into  a  horizontal  line. 

410.  The  ofiening  of  the  anthers  to  discharge  their  contents  is 
denominated  dehiscencs  (defiitco,  I  open).    This  takes  place  either  by 

Hi'  Sia.-Pmdnlaai  uitber,  I,  of  PyroU  nitimdlfolii.  The  uuhsr  l<  napended  from  Uia 
muttt  d  the  ffiement, /,  ud  opeiu  at  lu  apex  by  two  pom,  p. 

IJi.  ML— Anther  of  Uamlria  belamiferm.  / 1,  Anther  lobea.  /,  FUement,  cflUted  or  flinnd 
Mk  itaBteltf  IMlh.   c.  Conical  apneadue,  which  aeem*  to  be  a  prolongatloQ  of  the  ronneetTve. 

II(.M— ADIberar  Brnimhna  bleonlcolata.  /.  FIlamenL  i,  Anther-lobea.  The  emptr 
Mm  it  the  iiimiiilt  an  detached  In  the  form  of  two  amall  hom-Uke  projectloni  e,  A  UaKnliann 
■  ■■gw  llli  awwMlaJia  proloofed  tfom  the  nmaeetlT*. 

Df.  aOk-CtaUs  anther  o(  VloU  odorata,  nr  tiraet  Tiolat  1.  Seen  Io  tronL  1  Seen  behind. 
I  *ti^ae-Ubm.  a,  Bpar^ka  appendage  from  the  eaonecttmi  c,  Heiobnuioaa  czkuuIoq  at  the 
«eitfaiiiti«r.iolMa 
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clefts,  by  hinges,  or  by  pores.     When  the  anther-lobes  are  erect,  the] 
clefl  takes  place  lengthwise  along  the  line  of  the  suture,  constitutia 
longitudinal  dthiacence  (6gs.  322,  329,  342).     At  other  times,  the 
takes  place  in  a  horizontal  manner,  from  the  connective  to  the  side,  i 
in  Alchemilla  arrensis,  and  in  Lemna,  where  the  dehiscence  i«  I 
verse.    When  the  nnther-lobes  are  rendej-ed  horizontal  by  the  eoli 
ment  oC  the  connective  (figs.  328,  344  a  q),  then  what  is  ronlly  long 
tudinal  dehiscence  may  appear  to  be  tmnsve 
In  other  cases  (lig.  344  a  g),  when  the  lobes  i 
united  at  the  base,  the  fissure  in  each  of  i ' 
may  be  continuous,  and  the  two  lobes  may  4 
as  one. 

411.  The  clef\  does  not  always  proceed 
whole  length  of  the  anther- lobe  at  once, 
often  for  a  time  it  extends  only  partially  (fi 
343,  2,  338).     In  other  instances  the  opening  1 
confined  to  the  base  or  apex,  each  la 
(locului)  openmg  by  a  single  pore,  as  in  Pyt 
(fig.  840),  Vaccinium  (fig.  335),  and  Solann 
*"  where  there  are  two,  and   Puranthera  (fig.  833|( 

where  there  are  four.  In  Tetratheca  juncea,  the  four  caviUMJ 
324,  2)  open  into  a  single  pore  at  the  apex  (fig.  334,  1 ) ,  and  f  ~ 
Mistleto,  the  anther  has  numerous  pores  for  the  dischorgo 
pollen.  Another  mode  of  dehiscence  is  called  Ai'/i(7<d.  In  the  Barbent,^ 
each  lobe  opens  by  a  valve  on  the  outer  side  of  the  suture,  sep«rat«f  j 
rolling  up  from  base  to  apex;  while  in  some  of  the  Laurel  tribe  (%  | 
325  t'),  there  are  two  such  separating  valves  fur  each  lobe,  or 
in  all.  This  may  be  called  a  combination  of  transverse  and 
dehbcence.  In  some  Guttiferw,  as  Hebradendron  cambogioides  (il 
Gamboge  plant),  the  anther  opens  by  a  lid  separating  from  the  apfi; 
or  by  what  is  called  circumscissiU  {drcum,  around,  and  »cindo,  I  cai)l 
dehiscence.  In  the  last-mentioned  dehiscence,  the  antlicr  may  l>*| 
considered  as  formed  of  jointed  leaves  like  those  of  the  Onuge,  ibt ' 
blades  of  which  separate  at  the  joint 

412.  The  anthers  open  at  various  periods  of  flowering ;  son 
in  the  bud,  but  more  commonly  when  the  pistil  is  fully  developed,! 
the  flower  is  expanded.  Tliey  either  open  simultaneoualy  or  in  MO*l 
cession.  In  the  latter  case,  individual  stamens  may  move  toward*  tkil 
pistil  and  discharge  their  contents,  as  in  Pamassia  polostria,  or  itel 
outer  or  the  inner  stamens  may  open  lint,  following  thus  •  ecBiri*] 
petal  or  centrifugal  order.  The  anthers  are  called  mUvn»  (u 
inwardly),  or  antica  (anticus,  the  fore  part),  when  they  open  on  d*| 


Pl(.  Mt— Conill*  of  I>lr<l>lli  pannraa,  rat  III  otim  lo  i 
lon(  wd  two  ahort)  wlucli  ara  slUcbed  to  11.  L  Tabai  /  moMaM  wit 
CjraDt  «t  <  Mill  ma  *kw(  in  tnncrr  ma^iet,  Iwnaff  taB«4  •  mutat  i  ' 
if  ClwlpDC«4a«Bib   af,  AnUwnodlMi"  ^ 
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57). 


contre  of  tlie  flower  (fig.  3-45) ;   tliev  nr<>  ertrorge 

,  or  poBtica  {posticus,  behind),  when  thejr  open 

;  when  they  open  on  the  sides, 

grasses,  they  are  called  laterally 

Sometimes  anthers  originally 

leir  versatile  nature,  become  extrorse, 

n-flower  and  Oxalis.   The  attachment 

ther  on  the  outer  or  inner  side,  and 

«  anther  in  the  young  state,  assist  in 

"ircction  of  the  dehiscence  wbeu  the 

res,  or  are  versatile. 

colour  of  anthers  is  yellow,  but  they 

"ety  in  this  respect.     They  are  red  "* 

Irk  purple  in  the  Poppy  and  Tulip,  orange  in  Esch- 

The  colour  and  appearance  of  the  anthers  otlen  change 

oischarged  their  functions. 

Des  a  flower  consists  of  a  single  stamen,  as  already 
to  Euphorbia  (^401).     It  is  said  also,  that  in  the 
e  Fir,  and  in  the  Cycadaceso,  the  stamens  are  to  be 
male  flowers,  rapported  on  scales ;  being  either  a 
bilocular  anthers,  as  in  Pinus,  or  unilocular,  as  in 
stamens  united  in  an  androphore,  as  in  Taxus. 
occasionally  become  sterile  by  the  degeneration  or 
k  of  the  anthers,  which,  in  consequence  of  contnining 
Dtial   for   fertilization ;    such   stamens 
of  staminodia,  or  rudimentary  stamens, 
[flg.  34  G),  the  fiA.h  stamen,  s,  appears 
•cale ;  and  in  many  Pcntstemons  it  is 
inent  with  hairs,  or  a  shrivelled  mem- 
t.    In  other  coses,  as  in  double  flowers, 
I  converted   into   petals.      In   Persea 
5),  two  glands,  ff,  are  produced  at  the 
t  in  the  form  of  stamens,  the  anthers 
rtive.     Sometimes  only  one  of  the 
mes  abortive.     In  many  unilocular 
evelopment  of  one  lobe  is  indicated  »*« 

oduction  of  a  cellular  moss  resembling  the  connective, 
t  the  connective  is  distractile,  one  of  the  lobes  only  is 
(fig.  833  If),  containing  pollen,  the  other  (fig.  333 
Y  developed  and  sterile.  In  Canna,  in  place  of  one 
^oid  appendage  is  produced. 


•laiiwni  (two  lone  «nd  two  ihnrt)  of  Oielrnnthtu  Clurirl.    p,  Tnf 

M  Mt  b»  the  wiwii  of  caiyx  wlikli  huve  been  nmoftA.    t  v,  T»o 

c^TIw  rftort  Mmmeiia.    I,  Tonu  or  Uulainiu  to  wtlcb  the  lUinciu  ur 

eorolU  of  Berophuliri*  with  ■  namlnodlam,  t,  at  ibortlrc  ManMB  In  tli* 
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416.  It  has  been  already  stated,  that  the  term  nectary  has 
Bometimes  applied  to  modified  stamens  presenting  abnormal  app 
anccs.    Thus,  in  Parnassia  palustris,  the  so-called  nectaries  are  cltH 

of  abnormal  stamens  (fig.  301  n).  united  by  a  tnrtn- 
brane  at  the  ba.se,  and  ending  in  glandular  bodiM 
like  anthers.  Staminodia  were  also  called  aectohrt 
(fig.  34G  s).  When  treating  of  the  disk,  other  mod^ 
fications  of  stamens  will  be  considered. 

417.  llie  sumeoa,  in  place  of  being  free  and  i 
rate,  may  become  united  by  their  filaments  (%  ZS9\ 
They  may  also  unite  by  their  anthers,  and 
fyngenaious  or  synanOi-roua  («v>,  together,  and  yuvii 
origin,  or  <1»4ii;t,  antlier).      This  union  ocean 
Composite  flowers,  and  in  Lobelia,  Jasiune,  Viola,  i 

418.  Stamens  vary  iu  length  as  regards  the  corolla.      Some  ; 
enclosed  within  the  tube  of  the  flower,  as  in  Cinchona,  and  are  caOa 
mduded  (figs.  287.  288,  344)  ;  others  are  entried,  or  extend  bcyocJ^ 
the  flower,  as  in  Littorclla,  Plantngo,  and  Exostemma.     SooMtiso 
the  stamens  in  the  early  state  of  the  flower  prcject  beyond  *' '    — '' 
and  in  the  progress  of  growth  become  includt-d,  as  in  Gem 

turn  (fig.  347).     Stamens  also  vary  in  their  relative  leiK'flM  ;i    i    ;     ' 
each  other.     When  there  is  more  than  one  row  or  wl -m  .  i  -'.i-!' 
iu  a  flower,  those  on  the  outside  arc  sometimes  longest,  us  iu  Homaet 
(fig.  308)  ;  at  other  times  those  in  the  interior,  as  in  Luhet  (%.Al^ 
2  fa).     When  the  stamens  are  in  two  rows,  those  oj 
are  usually  shorter  than  those  which  alternate  with  tl. 

419.  It  sometimes  happens  that  a  single  stamen  in  loogcx  I 
tlie  rest.  In  some  cases  there  exists  a  definite  relation, 
number,  between  the  long  and  the  short  stamens.  T(: 
■re  didi/navunu  (ii(,  twice,  imd  ivta/ttf.  power  or  sup( : 
only  four  out  of  five  stamens  developed,  on  J  tlie  two  corr 
U)e  upper  part  of  tlie  flower  longer  than  the  two  lateral  i 
occurs  in  Labiats  and  Scrophulariacese  (figs.  344,  346).  Again,  i 
other  cases  there  are  six  stamens,  whereof  four  long  ones  are  amnH] 
in  pain  opposite  to  each  other,  and  alternate  with  two  iaolated  ibortl 
ones  (fig.  945),  and  give  rise  to  tetradynammit  (riT(a«.  four,  m^l 
\itmfnf,  power  or  superiority)  flowers,  as  in  Cruciferae. 

4JiO.  Stamens,  as  regards  their  direction,  D>ay  be  erect,  tunrd  id 
wards,  outwards,  or  to  one  side.     In  the  last-mentioned  case  thri  u*  I 
called  decUnate  {declino,  I  bend  to  one  side),  as  in  Aoiaryllii,  iumf'  j 
chestnut,  and  Fruxinclla.  I 

421.  The  Palira. — The  pollen  or  powdery  matter  cootainfd  iot^l 
anther,  consists  of  sroull  cells  developed  iu  the  interior  of  other  ( 


UMiungi 


MT.->i<  at  ral. 


ItrtlMBUM 


conDt  <ra«MlHB  MiiMaaK  aMtWRC  Umi 


If.'] 


ESSESTIAL  0B0AS8.— POLLEN. 


211 


formed  in  the  anther  (fig.  321),  are  surrounded  by  a 
r  envelope,  c  p,  and  within  this  are  produced  large  cell*, 
ing  a  granular  moss  (fig  348,  1),  which  divides  into  four 

(fig.  348,  2),  around  which  a  membrane  is  developed, 
riginal  cell,  or  the  parent  poUen-ulricU,  becomes  resolved 
btjc  division  (f  24)  into  four  parts  (fig.  S-IS,  8),  each  of 
a  granule  of  pollen.  The  four  cells  continue  to  increase 
,  distending  the  parent  cell,  and  ultimately  causing  its 
3d  disappearance.  They  then  assume  the  form  of  perfect 
<,  and  either  remain  united  in  fours  or  multiples  of  four, 
cadas,  Periploca  grieca  (fig.  349),  and  Inga  anomala  (fig. 
«te  into  individual  grains  (fig.  348,  5),  which  by  degrees 
ire  pnllen,  (fipt.  ,S48.  6.  3,11,  352).     In  Acacia  ringens, 


\  pollen-grains  united  ;  in  Acacia  decipiens,  twelve ;  and 
■aria,  sixteen.  Occasion.illy  the  membrane  of  the  parent 
not  completely  absorbed,  and  traces  of  it  are  detected  in 
tier,  surrounding  the  pollen-grains,  as  in  Onagrariaceae. 
BOS  plants,  the  pollen-grains  are  united  into  masses  or 

Dfiit  of  (be  pollra  of  Vlanun  iJbnDi.  or  the  MliUeto.     L  Two  poUei>.««]li 

[tilled  with  grftnuUr  oibUer.    V.  Four  nuclei  produced  In  tbls  matter     3. 

aae%  sacfa  oorreiponding  to  n  nucleus  at  a  new  ntiicle.    4.  Pollenic  or 

n|t  three  leparmte  veslcle«  In  fij  anicrlor.    IV.  T*-o  or  the  Utter,  or  tliQ 

Fred  fTDin  tliB  moUier-ccll  or  utricle.    6.  The  Kralni  of  pollen  In  ibata 

t  Fntploce  ftmcx,  tliowtsf;  four  gnlnt  ifficlatlnated  together. 
t  Ingm  AOonuU.    The  grahu  united  In  maltlptee  of  tVjnr. 

mo  ftliowInK  the  exilne  covcrtd  with  mnall  i>anctudtluu& 

tin  with  the  exUne  corend  with  grAnulftUoni. 
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poBitiia,  by  means  of  viscid  matter.  In  Asclepi«dacefB  (fig.  333),  the 
poUinia,  p  seem  to  have  a  sp>ecial  cellular  covering,  derived  from  ■ 
layer  of  reproductive  pollen-cells,  or  irom  the  endothecium.  PoUioia 
in  difierent  plants  vary  from  two  to  eight.  Thua,  there  are  usually 
two  in  Orchi*,  four  in  Cattleya,  and  eight  in  Lsiia 
The  two  poUinia  in  Orchis  Mono,  according  to 
Aroici,  contain  each  about  200  secondary  smal- 
ler masses.  These  small  roafses,  when  bruised, 
divide  into  grains  which  are  united  in  fours,  b 
Orchids,  each  of  the  poUeu-masses  has  a  prolonga- 
tion or  stalk,  called  a  caudick  {cmda,  a  tallX  which 
oAen  adheres  to  a  prolongation  at  the  base  of  tl 
anther,  called  rosullwa  (rosteilum,  a  beakX 
means  of  a  viscid  tenacious  matter  secreted 
cells,  and  denominated  retinacula,  (retinacibmi, 
band  or  rein).  Lindley  considers  the  caudide  is 
derived  from  the  stigma,  and  not  from  the  poUioaiy 
tissue.  The  term  dinantimm  (xXiVn,  a  bed,  and  dr^t.  a  stameo),  a 
sometimes  applied  to  the  piut  of  the  culumn  in  Orchids,  where  tlie 
stamens  are  situated. 

422.  When  mature,  the  pollen-grain  is  a  cellular  body  having  n 
external  covering,  extine  (fJto,  1  stand  out,  or  on  the  natside),  iod 
an  internal,  iiUine  (iiUus,  within).  Fritzsche  stal>.*s  that  he  has  det«c(r(i, 
in  some  cases,  other  two  coverings,  which  he  ciills  iVi<«f/m«  and  erM^ 
They  occur  between  the  extiue  and  intine,  and  are  probably  foTnni 
by  folding  of  these  membranes.  In  some  ai]iiattcs,  as  Zo*tera  mariaii 
Zannicheilia  pedunculnta,  NaiiU  minor,  dec,  only  one  covering  exiiBb 
and  that  is  said  to  be  the  intine.  The  extitie  is  a  firm  nutahaae, 
which  defines  tlie  figure  of  the  pollen-grain,  and  <;ives  colour  to  it  I* 
is  either  smiioth  or  covcr'>d  with  nunu'iuiio  prnji'cii'xx.  trranntrK, pniatt. 
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in,  or  crested  reticulations  ("fig.  356),  The  colour  is  generally 
d  tlie  surface  is  often  covered  with  a  viscid  or  oily  matter. 
I  is  nuiform  in  diflercnt  kinds  of  pollen,  thin  and  transparent, 
■es  great  power  of  extension.  It  is  said  to  be  the  first 
armed,  the  other  being  subsequently  deposited  while  enclosed 
ent  cell. 

4thin  these  eoveriogs  a  granular  semiQuid  matter  called 
pontained,  along  with  some  oily  partick"<.  nnd  occasioniilly 
he  forilla  contains  small  sphc- 
iiles,  sometimes  (he  jnAnn  "' 
diameter  (tig.  357),  and  largii 
or  elongated  corpuscles  (fiL- 
:h  are  said  to  exhibit  iiuim 
ler  the  microscope  similar  x« 
I  in  some  Infusoria,  and  in 
»,  to  be  afterwards  noticed, 
ecniar  movements  cease  long         '~'  "^ 

Laration,  except  in  Zostera  marina  and  some  other  plants. 
oUen-grains  vary  from  3[',p  to  j}^,f  of  an  inch  or  less  in  dia- 
Tieir  forms  are  various.  The  most  common  lunn  uf  jirnin  is 
(figs.  358,  359),  more  or  less  narrow  at  the  extroiuitie.«. 
called  ita  fioles,  in  contradistinction  to  a  line  at  e,  equidistant 
sr  extremity,  and  which  is  its  equntor.  In  figs.  359,  3G0, 
;he  two  surfaces  of  the  pollen-grains  of  Allium  listulosum 
Etlvulas  tricolor  are  represented  with  their  poles,  p,  their 
(  and  the  lonpitnHlnni  folds  in  their  membrane;  while  at  o, 


rerae  sections  at  the  equators,  with  a  single  fold  in  one 
I  folds  in  the  other.    Potlen-grains  are  also  of  a  spherical, 
onal  (fig.  362),  or  polyhedral  figure  (fig.  3G4).    In  the 
),  when  there  are  markings  on  their  surface,  those  at  the 


MlflD-lfrmln  of  Amyjcdftloi  dua,  tbe  Inline  or  Intcrn&l  membnine  of  which  Is  pTt»> 
>ee  porat  under  the  form  of  as  many  ampullir  or  s.ica.  1 1 1    One  of  thcw  l.i  open  ut 
>,  and  (tain  It  ta  dlKhartcwl  ihc  fovllla.  f,  mmpoacd  of  rarioiuly'Stzcd  t^mnules. 
Mrm  KTsnntea  of  fovltla  of  Hil'ifH-uM  paliL^iriA. 

Nuan  ot  Allium  tlstulosnm.    p,  I'olr.    r.  Equator.    L  Potten-fcrein  seen  on  the  face. 
MtfM  aide  or  back.    3.  Tranavorsc  section  ttiroush  Ita  couatorlal  Una 

r  ConvolvuloB  tricolor.   The  letters  and  nuiubexi  liave  Che  same  siKnlflcatlon 
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poles,  p,  sometiines  differ  from  those  at  the  equator,  e.  lo  TradeMaatia 
virgioicB,  the  pollen  it  cylindrical,  and  becomes  carred  ;  it  is  polybednl 
in  Dipsnceae  and  Compositae ;  nearly  triangular  in  ProteswB  and 
Onagniiioceae.     The  surface  nf  the  pollen-frmin  is  either  umfunn  mi 


boBlOgeaeous,  or  it  is  marked  by  folds  dipping  in  towards  the  < 
and  formed  by  thinnings  of  the  inembrane.     In  Endogeoons  ] 
there  is  usually  a  single  fold  (fig.  359)  ;  in  Exogens,  often  i ' 
360).     I'wo,  four,  six,  and  even  twelve  folds  are  also  met  with. 

425.  There  are  also  pores  or  rounded  portions  of  the  mcrobno* 
visible  in  the  pollen-grain.  l"hese  vary  in  number  from  one  to  fiftj.  j 
In  Endogens,  as  in  Grasses,  there  is  ofken  oi»l» 
one  (fig.  305) ;  while  in  Exogens,  they  numbef 
from  three  upwards.  When  numeroo*.  tit  _ 
pores  are  either  scattered  iiregubirly  (fig.  86€)i 
or  in  a  regular  order,  frequently  forming  » | 
circle  round  the  equatorial  surface  (fig.  361Kj 
Sometimes  at  the  place  where  the  porw j 
the  outer  membrane,  in  place  of  bcins  til 
transparent,  is  separated  in  the  I'orm  of  ■ 
ihus  becoming  operculale  (operculum,  «  liH). ««  ' 
ill  the  Passion-flower  (fig.  854)  and  i 
355).  Grains  of  pollen  have  some:: 
folds  and  pores.  There  may  be  a  singi*  pf*  i 
in  each  fold,  either  in  the  middle  (fig.  S67^*| 
at  the  extremities;  or  folds  with  ponM  ■»/] 
alternate  with  others  without  pores ;  or  finally,  the  por«s  ud  U°*t 
may  be  separate. 

n^  ML— Omln  <if  ixitlen  nrCvnnabtvMiUn,  DTcitmninn  n«in|v    c  E^MMr.    ^|t.  MA 
rUl  Wz.-foUra.ETMn  of  (£liuUicra  bUumU  entire,  vlth  thrw  I 

n^  iSw— Tta«  Mfnck  wltb  ao«  of  Its  ftnglm  cIvInK  oristn  ID  ft  | 
IkvlMkM.    WliMiiiMlabeprDtndMk  Uieciilno  lirapiarid. 

Ha.  SM  -PolTlMdnl  poUoii-gmla  of  Ctchorlnm  Inlybiw  or  CklNt7 

rt«.>a3.    Mlw-gila  of  D«etyMi  floMCTti,  or  Owto  hot  gum 

t^C  M*.— FollMHrralli  of  ruourls  npiwiiatk. 

ni.  *n.-Oislii  S  Mllcn  of  Lrtlirani  aillawU  rfMiwIu  tlx  MH  fliraa  af  atM  «!j 
tmiiot  by  >  von  In  thrlr  inicMle,  tnd  tliraa  altamiulnx  vTth  thm  tmm  at  MM   tt 
•  ••  E<iniii'.r     I.  Th«  (Tain  In  >  &ry  tuta.   1  TlMsnln  •wollEn  ■■  ««lw.MaiBMiM*f 
^inn  ud  iUii)jl«jr  lu  M4t&  TUa  tatiM  or  tatwaal  BMmbnae  br(Ui*  Is  pnoad*  tkfn^  tttC 
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426.  The  form  of  the  pollen-grains  is  much  altered  by  the  applica- 
tion of  moisture.  Thus,  in  fig.  367,  1,  the  pollen  grain  of  Lythrura 
Stlicaria,  when  dry,  has  an  ellipsoidal  form,  but  when  swollen  by  the 
wplicadon  of  water,  it  assumes  a  globular  form  (fig.  367,  2).  This 
change  of  form  is  due  to  endosmose,  and  depends  on  the  fovilla  being 
denser  than  the  water.  If  the  grains  are  retained  in  water,  the  disten- 
tion becomes  so  great  as  to  rupture  the  extine  irregularly  if  it  is 
kdOMgeneous,  or  to  cause  projections  and  final  rupture  at  the  folds  or 
porei  when  they  exist.  The  intine,  from  its  distensibility,  is  not  so 
li»We  to  rupture,  and  it  is  often  forced  through  the  ruptured  extine, 
Of  through  the  pores,  in  tlie  form  of  small  sac-like  projections  (figs. 
367, 2, 302).  This  effect  w  produced  more  fully  by  adding  a  little  nitric 
fid  to  the  water.  The  internal  membrane  ultimately  gives  way,  and 
•llowi  the  granular  fovilla  to  escape  (6g.  357/).  If  the  fluid  is  a|>- 
plied  only  to  one  side  of  the  pollen-grain,  as  when  the  pollen  is  applied 
W  the  pistil,  the  distension  goes  on  more  slowly,  and  the  intine  is  pro- 
longed outwards  like  a  hernia,  and  forms  an  elongated  tube  culled  a 
polkn-tube  (fig.  363).  Tliis  tube,  at  its  base,  is  often  covered  by  the 
raptured  extine,  and  probably  also  by  some  of  the  coverings  mentioned 
^y  Fritzsche  as  mtervening  between  it  and  the  intine.  It  contains  in  its 
interior  fovilla-granules,  and  its  functions  will  be  particularly  noticed 
nader  fertilization.  The  number  of  pollen-tubes  which  may  be  pro- 
duced depends  on  the  number  of  pores.  In  some  pollinia,  the  number 
«>f  tubes  which  are  found  is  enormous.  Thus,  Amici  calculates  that 
tlw  two  pollen-masses  of  Orchis  Morio  may  give  out  120.000  tubes. 

427.  la  Cr7v««^ualc  Pinnia  there  are  certain 
Wguu  which  are  suppose*!  by  some  to  be  equiva- 
ICDt  to  stamens.  On  that  account  they  were 
•tawninated  by  Hedwig  anlheridui,  by  others 
ftfinorMZ.  They  consist  of  closed  sacs  of  d  ifferent 
("•nas,  rounded,  ovate,  oblong,  clavate,  flask-like, 
4c,,  developed  in  different  parts  of  the  plant*, 
containing  a  number  of  corpuscles  immersed  in 
» mucilaginous  fluid,  which  at  n  certain  period 
"f  growth  are  discharged  through  nn  opening  at 
^  lurfuce.  Sometimes  the  antheridium  is  a 
""iple  cell,  at  other  times  it  is  composed  of  a 
namber  of  cells,  as  in  Hypnum  triquetrum  (fig. 
^68, 1).  It  either  appears  on  the  surface  of  tlie 
pUat,  or  is  concealed  within  its  tissue.  An- 
(itridia  are  sometimes  confined  to  particular 
PWs  of  tlie  plant,  at  other  times  they  are  more  '** 

JjBa— I.  Anthmidlam  or  potllniirlum,  a,  of  »  mow  railed  HTpnam  trlqaetrum,  «t  tho 
*WwWi1iwfi  tts  ajKX  Is  rnpturlDir  to  iliHrbiiriiE!  the  contents.  /,  i.  (oar  utricles  of  (ti«cflnr.^nr« 
PyMlg  eiu4i  «  pltytosooa  or  tnuriu;  cvrpuade  rulleU  ap  In  a  clrcolAT  nunner    3.  blntf:^ 
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generally  diffused.    Their  contents  are  small  ntricles  or  cellnles,  Taiy- 
inft.  like  polluo-grains,  in  ibe  different  orders  of  cryptogamic  plants,  and 

enclosing  in  place  of  fovilla,  peculiar 
bodies  allied  phytozoa  {^urtt,  a  plant, 
and  ^itt,  an  animal)  (fig.  368,  2),  which 
are  ol^en  rolled  up  iu  a  circular  or  spiral 
manner,  as  in  Uepaticae  and  Moasei    . 
(fig.   3K8,   3).      These  exhibit  acuv^ 
movements  at  certain  periods  of  th«in 
existence,  and  resemble  in  this  respect 
animalcules.     In  Chara  vulgaris  (ftp 
3G9),  the  antheridium  or  globule,  as  ii 
is  called,  contains  cells,  1,  from  which 
proceed   numerous   teptatt  ($tptmit,  s 
division)  lubes,   (.      In    each   of  the 
divisions  uf  these  tubes,  2,  there  ti  ^ 
phytozoon  which  escajjes  in  i 
Jbriii,  leaving  ilie  divi^on  empty,    , 
**  and  ultiniiitely  becomes  unrolled,  4, 

exhibiting  two  vibratile  cilia  [ciltam,  an  eyelash,)  to  which  the  mu«r- 
ments  are  referred. 

428.  Thr  Diak. — The  term  diak  is  applied  to  whatever  interrrDd 
,,  between  the  stamens  and  the  pistil,  and  u 

one  of  tlio.se  oreans  to  which  the  name  i/ 
Meiary  was  applied  by  old  authors.  It  prr- 
tents  great  varieties  of  form,  such  as  tcairs 
<>laiids,  hairs,  pet^iloid  appendages,  dec,  sud 
in  the  progress  of  growth  it  otten  oontiiiv 
saccharine  matter,  thus  becoming  truly  wn- 
tariferou^  The  drgenenition  and  tninifct* 
mation  of  the  siaincns  frequently  foriD  lk( 
disk.  It  may  consist  of  processea  riaogtoB 
the  torus,  aliernaring  with  the  staianStW 
thus  representing  on  abortive  whorl;  or* 
may  be  opposite  to  the  stamens,  and  tba 
formed  by  cliorixation  (^  383),  as  in  Cn*- 
aula  rubcns  (tig.  258  a).  In  some  llo««i% 
as  Jniropha  Curoas,  in  which  the  stamens  are  not  i!  '  '.  tbar 
place  is  occupied  by  glandular  bodies  forming  the  disk  i  .',  *\ 


n|.  Ma.-1.  INinInn  of  uitherMlam  m  (tabnl*  of  (3ia>»  VBl«Bt1a    Strtni  I 

tltlobcil  tutwt,  I,  >Umcliail  to  •  iif.  i-  "  ~—'-i-     A  ...».  .><  itnllar  MitalHL  kc 

or«Urf»niiali*r  al  iiibM,flll>  '  'nig.    t.  t»mmmf ... 

talw^compDMNl  of  Mirsna  c<liu  .tijrlMuta.    OMiftti  fM"***] 

r«|inar»io.i  iinir  .I,'!.,  li.'.i  fi..iM  ..(  atiib*  ttaavMdkllMr 

Imv.  .<  (vllulo.     i  Ontnf  UwiilijwaMt 

1  ^  ■  <\  l*WMOjt  covering  tb«  ovwx>  V  ' 
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sees  Bud  Cruciferffi  the  disk  consisU  of  tootli-like  scale." 
e  of  tlie  stamens  (fig.  345,  t).  The  partu  forming  the  disk 
unite  and  form  a  glandular  ring,  aa  in  the  Orange ;  or  a 
amina  covering  the  pistil,  as  in  Pieoiiia  Moutan  (&g.  370,  J) , 
lining  of  the  calyx  tube,  as  in  the  Rose  (fig.  270  c  t);  or  a 
t  the  top  of  the  ovary,  as  in  Umbellifero;. 
km  riMil. — The  pistil  occupies  the  centre  or  axis  of  the  flower, 
Tounded  by  the  stamens  and  flotal  envelopes,  when  tliese 
It.  It  constitutes  the  innermost  whorl,  and  is  the  female 
be  plant,  which  after  flowering  is  changed  into  the  fruit,  and 
le  seeds.  It  sometiiiies  receives  the  name  oi  gyncecium  (yi»^, 
e<x/e»,  habitation).  It  consists  essentially  of  two  parts,  the 
ermen,  containing  ovules  or  young  seeds,  and  the  sliyma,  a 
sretiog  body,  which  is  either  seated  immediately  on  the  ovary, 
SB  called  tetsUe,  as  in  the  Tulip  and  Poppy,  (fig.  40'J),  or  is 
D  a  stalk  called  the  ityU,  interposed  between  the  ovary  and 
ifce  style  is  not  necessary  for  the  perfection  of  the  pistil. 
>  it  becomes  blended  with  other  parts,  as  with  the  filaments 
ten  in  the  column  of  Orchidace«. 

ike  the  other  organs,  the  pistil  consists  of  one  or  more  modi- 
I,  which  in  tliis  instance  are  called  carpels  (xafirof,  fruit). 
gy  of  car{>els  to  leaves  may  be  deduced  from  their  similurity 
,  and  in  venation,  from  the  presence  of  stomata,  hairs,  and 
■om  their  resemblance  to  leaves  in  their  nascent  state  ;  from 
sional  conversion  into  true  leaves,  as  in  Lathyrus  latifolius ; 
the  ovules  corresponding  in  situation  to  the  germs  or  buds 
ome  leaves,  as  those  of  Bryophyllum  calycinum.  When  a 
tats  of  a  single  carpel  it  is  aimjile,  a  state  usually  depending 
in-developmeot  of  other  carpels, ;  when  it  is  composed  of 
jpels,  more  or  less  united,  it  is  compound. 
i  case,  the  terms  carpel  and  pistil  are 
OS.  Each  carpel  has  its  own  ovary,  style 
esent),  and  stigma,  and  is  formed  by  a 
r,  tbe  upper  stirfaoe  of  which  is  turned  in- 
rards  the  axis,  and  the  lower  outwards; 
•  margins  arc  developed  one  or  more  buds 
Em.  That  this  is  the  true  nature  of  the  pistil 
en  by  examining  the  flower  of  the  double- 
Cherry.  In  it  no  fruit  is  produced,  and  the 
iits  usually  of  sessile  leaves  (fig.  371),  the' 
leh-  being  green  and  folded,  with  a  niurow 
Km  upwards,  «,  as  if  from  the  midrib,  n,  and 

iupdlu;  lekfof  U)o  donble-flowcrlni;  Cbcn?.  In  thli  pluit  tlie  plitll  U  roinpoMd 
Mormortt  lea\«»fuldod  Inwuxift.  I,  Lainln«or  blmleoMlie  lv»f  nrcjinvL  i,  Fr^ 
pit  midrib,  a,  njirawnOiig  tbo  ityle,  uid  eudlsg  lo  •  dicolw  Uilckcued  iiurtion 


n$ 


ESSENTIAL  OEGAKS. — THX  PISTll, 


ending  in  a  thickened  portion.  When  the  aingle-flowering  CI 
examined,  it  is  found  that,  in  place  of  folded  leaves,  there  is  i 
body  (figs.  372,  373),  the  lower  part  of  which  is  enlarged,  foriti 
ovary,  o,  and  containing  a  single  ot 
attached  to  its  walls,  with  a  bundle  of  Tea 
entering  it,  a  cylindrical  prolougation,  (,  i 
the  style,  and  a  terminal  expansion,  s,  the 
It  will  be  seen  that  in  this  case  two  cai 
leaves  have  become  succulent  and  have 
together,  so  as  to  form  a  compound  pist 
a  angle  cavity  containing  one  young  tee 
431.  The  Ovary  then  represents  the  1 
lamina  of  the  leaf,  and  is  composed  of  4 
tissue  with  fibro- vascular  bundles,  and  i 
f/"  dermal  covering.  The  cellular  tissue,  or 
chyma,  oflen  becomes  much  develops^ 
be  seen  particularly  when  fleshy  fruili  m 
sidered.  The  outer  epidermis  com^Modl 
lower  side  of  the  leaf,  exhibiting  stomata,  and  sometimes  hairs;  tbi 
surface  represents  the  upper  side  of  the  leal',  being  usually  very  i 
and  pule,  and  forming  a  layer  called  sometimes  epithelium  (ixi.  up( 
iii>.v(,  tender),  which  does  not  exhibit  stomata.  The  vascular  fa 
correspond  with  the  veins  of  the  leaf,  and  consist  of  spiral,  ai 
and  other  vessels. 

432.  Tlie  Style  has  usually  a  cylindrical  form,  consists  uf  oellti] 
vascular  tissue,  and  when  carefully  examined  is  found  to  be  in 
by  a  narrow  canal  (fig.  373  c),  in  which  there  are  some  loose  p 
ing  cells  (figs.  374,  375),  forming  what  is  called  the  conducting 
A  transverse  section  of  the  style  of  Crown  Imperial  (fig.  374), 
three  vascular  bundles,  t;  v  t>,  corresponding  to  three  styles  whi 
united  into  one,  and  p,  loose  cells  in  the  canal  of  the  stylet, 
canal  is  bounded  by  cellular  tissue  (fig.  375  c  o),  traversed  by 
vessels,  v  v,  and  in  its  interior,  besides  the  loose  cells,  p  p,  the) 
especially  at  tlic  period  of  fecundation,  elongated  tubes, /y^  wh 
part  fill  up  the  canal.  The  name,  conducting  tissue,  is  given  t 
found  in  the  canal  of  the  style,  on  account  of  the  part  which  il 
in  conveying  the  influence  of  the  pollen  to  the  ovules,  as  will  ] 
plained  under  fertilization.  Lindley  has  shown  that  in  some  tM 
the  style  seems  to  derive  its  origin  from  the  placenta.  The  pr 
of  the  style  is  by  no  means  essential  to  the  perfection  of  the  pMri 
varies  in  its  shape  and  position,  being  usually  apioilor,  butftwi^ 

n*.  Sn.— PMU  or  orjiel  of  the  ■Inglt-Oowcrinc  Cherry  Id  Iti  normsl  iMfc   *,  01 
•Mft    t,au*mm. 
FlS;  >7>— The  teme  cut  rertloelly,  to  ihow  the  rentrul  earlty  of  Che  •rvy,  ^  Witt  p 
|AfllMaSed  ttvm  lU  well  at  e  polDt  where  e  tmndle  o(  noanthing  «i.«ee)^/i^  IW^H 
iiH_>.i_ 1  fcj  »  c«a«l,  e,  wWch  r»o»  trom  the  •Ugme,  »  to  Ue  c»»lyr  fl^ !••  I 
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tioQ  in  the  direction  of  the  central  axis,  it  occasionally  seems  to  be 
L  ktenL     Its  form  and  appearance  also  varies ;  under  ordinary  circum- 
noM  it  is  riiunded  in  shape,  but  occasionally  becomes  flattened.     In 
ipeoies  of  Clematis  it  is  fiirnbhed  with  haira ;  in  Euphorbia  it 
[kaomes  forked. 


A 


i33.  The  Stigma  is  a  continuation  of  the  cellular  tissue  in  the  centre 
of  the  style,  and  it  may  be  either  terminal,  when  the  canal  opens  at 
tit  top  only  (figs.  373  «,  376,  1),  or 
iUcnl,  when  the  splitting  of  the 
iBttl  takes  place  on  one  side  (fig. 
S77«),  or  on  both  sides  (6g.  378  as). 
TTie  itigma  sometimes  extends  along 
lie  whole  length  of  the  style.  In 
other  instances  the  style  is  absent, 
'ben  the  stigma  is  said  to  be  gemle. 
Is  Orchidaceous  plants,  it  is  placed 
00  s  port  of  the  column  called  the 
(yv'^  pistil,  and  f^u,  I  sit). 
oofflpoaed  of  cellular  tissue  more 

)tm  lax,  and  oftea  having  pro- 
JKtiug  cellules  in  the  form  of  papills 
(fig.  376,  2),  or  of  hairs  (figs.  379,  3,  410  a),  and  at  the  period  of 

tc  171— TranmtM  Mctloa  of  the  style  of  FrlHIImrti  ImperKlU,  or  Crown  Imperial.    Tbe 

Rll  onpend  o(  Oinc  united  tnsvilicr.    r  n  o.  Three  ruculu-  tuindle*,  escli  onrreapondlnc 
Jtflfe*  Ikn*  Mrle*.    ;v  PaplIlK  or  cellular  bollci  prnJcctInK  Into  the  cavity  of  the  canaL 
Ik  HIl— Mnelan  oT  the  canil  In  tht  rentre  of  the  Kyle  of  a  CainvanalaL    c  c.  Cellular  tlMua 
^W(  Itt  saftelet  travened  l>y  irachop,  9.    p  p,  Varloaaly  formed  celli,  4lflpUced  aa  It  were, 
Mdw  via  olhsr  doainteil  anfl  llaiDentons  onei,  //,  obalmctlnx  the  uinall 
.l^fll— L  BOcma.  I,  of  Daphne  LanreoU,  tennlnatinf  the  alyle,  r.    o,  Sammlt  ot  tb«  oTarr 
■  4 Man  pwUWi  of  tp<  eort^ce  of  tbe  gtlgma,  much  maxnifled  to  show  itapapUi^ 
fknr— CoUaicnl  •tigtna.a,  of  Asimlna  tiiliilia     I,  Styla 

— "  •Ucma,  •  *  of  Plaotaco  aaiaUlla     0,  Orary.    I,  Styitt 
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fertilization  exuding  a  riscoiu  fluid,  which  retaind  the  gnios  of  | 
and  causes  the  protrusion  of  tubes. 

434.  A  pistil  is  usually  formed  by  more  than  one  carpel, 
carpels  may  be  arranged  Uke  leaves,  either  at  the  same  or  nearly  ' 
sanie  height  in  a  verticil  (ligs.  380,  381),  or  at  dilFerent  heights  in 
spiral  cycle  (fig  306  c).  When  they  remain  separate  and  distinct,  thn? 
lowing  at  once  the  composition  of  the  pistil,  as  in  Caltha,  Ranun- 
culus, Hellebore,  and  Butomus  (fig.  381),  the  term 
separate,  and  iui(vi(,  fruit)  is  applieid.  Thus,  in  Crassula  nAt 
258),  the  pistil  consists  of  five  verticiilate  carpels,  o,  alternating 
the  stamens,  e;  and  the  same  arrangement  is  seen  in  Xanlkoxjloa 
fraxineum  (fig.  380).  In  the  Tulip-tree  (fig.  806),  the  separktc  oir- 
pels,  c  e,  are  numerous,  and  arranged  in  a  spiral  cycle,  upoa  ma  elon- 
gated axis  or  receptacle.  Id  the  Kaspbeiiy,  the  carpels  are  on  a 
conical  receptacle ;  in  the  Strawberry,  on  a  swollen  sooculent  one ;  and 
in  the  Kose  (fig.  270  o  o),  <''>  ^  concave  «>&e,  r  r,  covered  by  the  tube 
of  the  calyx,  o  t. 


435.  Wlien  the  fruit  consists  of  several  rows  of  carpcb  on  a  flsl 
receptacle,  the  innermost  have  their  margins  directed  to  the  wnti^  j 
while  those  of  the  outer  rows  are  arranged  on  the  back  of  the  i 
fines ;  if  the  receptacle  is  convex,  the  outer  carpels  an  low* 
the  Strawberry ;  if  concave,  the  outer  ones  are  uppermoct,  as  is  < 
Kose.     At  other  times  the  carpels  are  united,  as  in  the  Pear,  ArteM^ 
and  Chiokweed,  so  that  the  pistil  become*  syneofTmu  (tif,  togcltMroJ 


nc.sTt.- 


at  ih«  ftyla,  t,  of  niblKiu  iwlntWi^  dlUdlBc  lato  in  1 


an  MCh  taimlnMMl  by  *  Minuk  <  <.   1.  One  of  thrM  branetin  hiclih 

UwnrtM««rtlwillsnu>tlUinorenuKn" 

Fl»  sn.— rwu  ofjUDtbcoijIoa  ftulucum.  o  i: 


illfled  to  »how  Its  paplllir^  vtUch  I 

<f  rlMi  distinct  wpiliil 


KTMIitiora,  a,    Baeb  of  Um  onite«  a,  bean  .  _ 

■Uauuc    nMaraaUgmManattBltaralani.'  • 

-^"^' '         thowliiB  (hvKlicruuttirti  ur  Ui'' t>«iti<'(  thii  flmnr   Tiiwt'^*} 
wlUi  UuMUuietaiu*,^  1.  lAnanmof  ■■■BaH^<<i*"t  I 


Kwikllb  1.  BieiiMiiraMaBcihoi 
|M*«  <f  Qm  pwtaalk,  (T,  tUwaaUoit  < 
aaa  Ik*  eiiy«K  e  ( tDt «  i 
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ttited).    In  Dictamnus  Fraxinella  (tig.  382),  five  carpeb  unite  to  form 
r«  compound  pistil.     In  Scilla  italica  (fig.  259),  the  three  carpels  form 

only  one  apparently ;  but  on  examination  it  will  be  found  that  the 

pistil  consists  of  three  carpels  alternating 

with  the    three   inner   stamens.      The 

union,  however,  is  not  always  complete ; 

u  may  take  place  by  the  ovaries  alone, 

while  the  styles  and  stigmata  remain  free, 

*  e  pistil  being  then  gamo(fastrous(yifco(, 
'union,  and  yaevTig;,  ovary) ;  and  in  this 

«»,  when  the  ovaries  form  apparently 

»  Bagle  body,  this  organ  receives  the 

BMne  of  compound  ovary ;  or  the  union 

■uy  take  place  by  the  ovaries  and  styles, 

nltt  the  stigmata  are  disunited ;  or  by 

dwitigmats  and  the  summit  of  the  style 

«ly  (fig.  880).     Various  intermediate 

■(Us  exist,  such  as  partial  union  of  the 

onriei,  as    in    the    Bue,    where    they 

ttwksoe  at  their  base ;  and  partial  anion  of  the  styles,  as  in  Malvacem 

21;.  383).  Tlie  union  is  usually  most  complete  at  tlie  bnse ;  but  in 
biate  the  styles  are  united  throughout  their  length,  and  in  Apocy- 
Ucee  and  Asclepuidacex,  the  stigmata  only. 
436.  When  the  union  is  incomplete,  the  number  of  the  parts  of  a 
jConpoond  pistil  may  be  determined  by  the  number  of  styles  and 
(fig.  383  «);  when  complete,  the  external  venation,  the 
'pooves  on  the  surface,  and  the  internal  divisions  of  the  ovary,  indicate 
the  comber.  When  the  grooves  between  the  carpels  are  deep,  the 
ovary  is  denominated  Icibed,  being  one,  two, 
ibree,  four,  or  five-lobed,  according  to  circum- 
Maoces.  In  fig.  883,  the  nine  carpels  forming 
Ibe  mrazy,  o,  are  divided  by  grooves ;  and  in  tig. 
981,  a  transverse  section  of  the  ovary  of  Fuchsia 
ODOOinea,  shows  the  four  carpels  which  form  it. 
edianges  which  take  place  in  the  pistil  by  ad- 
,  degeneration,  and  abortion,  are  frequently 
w  great  as  to  obscure  its  composition,  and  to  lead  to  anomalies  in  the 


:^fe 


'^^ 


l((.  Wa  ^11  llM  or  th«  ptitll  of  Dlrtomnni  FVixIneUt.  Two  of  the  flvs  c*rj>el«  have  tx^cn 
i^ui>i  in  order  lo  ihow  bow  the  stylM,  n,  produced  on  tho  Inner  «lde  uf  the  caipels,  and  at  first 
^tfoaCovVRtxiflUte  aod  become  uultcd  tnto  ooo.  tf,  Ovuioa,  two  of  whicta  Id  rroct  abow  tbelr 
taal  ■raci,  d.  and  tlieir  lalaral  nirCace,  t  At  the  ban  at  tbe  Kynophore,  g,  are  Ken  tbe 
dcMflM^  i;  maiUos  tbe  Uuertlon  of  tbe  calyx,  tbe  petala,  and  tbe  itasoena. 

n»  Ml— PMO  aMalTa  Alcea.  o,  Nbie  orariea,  united  n aa  to  fona  one.  (,  Coloma  (tanned 
I*  aim  *J\ti  tiniied  to  near  ibelr  summit,  where  ttaey  dWcrge  and  eeparate.  Each  ot  the  dirU 
■■i  or  Mat  «Tle  la  lennloalnl  bv  a  atlxma,  t, 

nt  ac-Unctsontal  aectlon  or  tbe  four-.oeUad  (gtuvlrilKUlaT  or  tttralluati)  orary  of  Fnebala 
mmm.  rtcc.  Wall  or  tlie  ovary,  which  is  formed  by  four  carpellary  leavea.  a,  Quadr.incti- 
IvMjIitovklcblbecujielBareaikUed.    o,  Omles  attached  to  the  lunernurgln  of  tbe  carpeb 
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alternation  of  parts.     The  pistil  is  more  liable  to  changes  oft! 
than  aay  other  part  of  the  Hower. 

437.  The  carpels  are  usually  sessile  leav 
sometimes  they  are  petiolate,  and  then  are  e 
above  the  external  whorls.  This  eleTatioo 
pistil  may  io  general,  however,  be  traced 
elongation  of  the  asis  itself,  in  such  a  way  t 
carpels,  in  place  of  being  dispersed  orer  i 
only  frtim  its  summit.  A  monstrosity  oAes 
in  the  Rose  (fig  385),  by  which  the  axis 
longed,  and  bears  the  carpels,  /,  in  the  I 
alternate  leaves.  Thus,  by  the  union  of  the  | 
of  the  carpels,  or  by  lengthening  of  the  u 
pistil  becomes  stipitale  {tiipa,  •  trunk),  or  snp] 
as  in  the  Passioo-flower.oD  a  stalk  (tigs.  380, ! 
called  a  gynophore  (yv*4.  pistil,  and  ^c^itt,  I 
or  thecapkore  {t^xn,  a  case).  Sometimes  til 
is  produced  beyond  the  ovaries,  and  ti)e  My 
come  united  to  it,  as  in  GemaiiicetB  and  Z 
lifersE!.  Id  this  case  the  prolooguioa  ia  a 
carpophore  (xafve'r.  fruit,  and  {)o;<ai,  1  bear). 

438,  The  ovules  are  developed  on  the  inner  side  of  the  corpd 
the  two  edges  of  the  carpelhiry  leaves  unite,  and  tliey  are  co& 
to  it  by  yascular  bundles  which  proceed  from  below  upwards^  Or 
the  carpel,  and  send  a  branch  to  each  of  the  ovules.  At  tb« 
place  there  is  a  development  of  cellular  tissue  in  connectioo  wil 
conducting  tissue  of  the  style  and  with  the  stigma.  By  the  ui 
these  tissues  is  formed  the  placenta,  or  projection  to  which  the  i 
are  attached.  Some  restrict  the  term  placenta  to  the  point  of  i 
ment  of  a  single  ovule,  and  call  the  union  of  placentas,  bearing  t 
ovules,  placentaries  or  pistillary  cords.  The  part  of  the  carpel 
the  placenta  is  formed,  is  the  inner  or  ventral  niture,  comaft 
to  the  margin  of  the  folded  carpellary  leaf,  while  the  otifcr  or  i 
future  corresponds  to  the  midrib  of  the  carpellary  loaf.  The  fh 
it  hence  sometimes  called  marginal.  The  placenta  is  fonni 
each  margin  of  the  carpel,  and  hence  is  esseiuLilly  double.  1 
aeen  in  cases  where  the  margins  of  the  carpel  do  not  unite,  btit  r 
aeparate,  and  consequently  two  placentas  are  formed  in  place  c 
la  tig.  S6G,  the  two  carpels  are  folded,  so  that  their  margin*  BM 
the  pUoenta  is  apparently  single ;  whereas  in  fig.  387  the  man 
each  carpel  do  not  meet,  and  the  placenta  of  each  is  double.  ] 
io  fig.  888,  the  two  carpels,  after  meeting  in  the  centre  or  i 


Flf.  KV— ^arllon  at  mniutniiu  Boa^  w Ortnd  •!  nctiM  3H,  lb* uli if  «kkk !•■ 


bv/ucMl  Uu  fluwcr.  aitd  Uir  eiiTelopf*  ntnon^  10  thaw  tti«  abcniw 
"  ^  l«lMni«ici.v>l<.ngUiruUlaU»(Dnn(ifl«irm  f,  Attontntont 


f.   1k*« 


«i 


When  the  pistil  is  formed  by  one  carpel,  the  inner  margins 
in  the  axis,  and  form  usually  a  common  marginal  placenta. 
Ilia  placenta  may  extend  along  the  whole  margin  of  the  ovary  as  tiar 
I  the  base  of  the  style,  or  it  may  be  confined  to  the  base  or  apex 
fij.  When  the  pistil  is  composed  of  several  separate  carpels,  or,  in 
per  words,  is  apocarpous,  there  are  generally  separate  placentas  at 
itL  of  their  margins.  In  a  syncarpous  pistil,  on  the  other  hand,  the 
npels  are  so  united  that  the  edges  of  each  of  the  contiguous  ones  by 
W  union  form  a  septum  (eeptum,  a  fence  or  enclosure),  or  disiepiment 
liuepio,  I  separate),  and  tlie  number  of  these  septa  consequently  in- 
Bettes  the  number  of  carpels  in  the  compound  pistil.  It  is  obvious 
hn  that  each  dissepiment  is  formed  by  a  double  wall  or  two  laminae ; 
bit  the  presence  of  a  septum  implies  the  presence  of  more  than  one 
npd ;  and  that,  when  carpels  are  placed  side  by  side,  true  dissepi- 
Mnts  must  be  vertical,  and  not  horizontal. 

440.  When  the  dissepiments  extend  to  the  centre  or  axis,  the 
nry  is  divided  into  cavities,  cells  or  loculamenls  (loculus,  a  box),  and 

may  be  biloctdar,  trilocular,  quadrilocular,  quinquelocular,  or  multi- 
tatlar,  according  as  it  is  formed  by  two,  three,  four,  five,  or  many 
Upds,  each  corresponding  to  a  single  cell  or  loculament  (fig.  381,  2, 
(,  e  i).  In  these  cases  the  marginal  placentas  meet  in  the  axis,  and 
oite  so  as  to  Ibrm  a  single  central  one  (fig.  386  a).  Some  call  this 
lawntation  axUe  (belonging  to  the  aria),  but  this  term  is  perhaps  pro- 
tAj  restricted  to  cases  where  the  placenta  is  an  actual  prolongation 
f  the  axis.  The  number  of  loculamenls  is  equal  to  that  of  the  dis- 
epiments.  In  fig.  384,  there  is  shown  a  transverse  section  of  the  ovary 
i  Fuchsia  coccinea,  c  c  c  c  being  its  parietes  formed  by  the  union  of 
DOT  carpellary  leaves,  a  the  axis  united  to  the  parietes  by  dissepiments, 
od  0  the  ovules  attached  to  the  placentas  at  the  margin  of  each  carpel. 
AlieD  the  carpels  in  a  syncarpous  pistil  do  not  fold  inwards  completely 
ft  «s  10  meet  in  the  centre,  but  only  partially,  so  that  the  dissepiments 
ippear  as  projections  on  the  walls  of  tlie  ovary,  then  the  ovary  is 
mloeular  (fig.  387),  and  the  placentas  arc  parietal  ( paries,  a  wall). 


WK 187,  MS.— HnrlconUI  tectlont  of  ortTlea,  composed  of  two  carp«lljiry  loftve^  the  e(||fc« 
'  ao  ju  to  meet  in  the  axU.  a,  in  fig.  887;  kn  reflectdl  lnwftr<li  luto  the  luciu*. 


in  tlie  all*  In ))(.  SSS;  snd  do  not  raacti  tba  axil  In  Se.  J87. 
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FORVATION  OK  THE  PLAOKSTA. 


A  horizontal  section  of  the  ovary  of  Rrythnea  CentMinnm  (Rg. 

exhibits  a  unilocular  ovary  with  parietal  placentH^^' 
formed  at  each  of  the  margins  of  the  carpels  wk)ch 
do  not  meet  in  the  centre.  In  these  instanoeo  tb« 
placentas  may  be  formed  at  the  margin  of  the  united 
contiguous  leaves,  so  as  to  appear  single,  or  the  margisa 
may  not  be  united,  each  developing  a  placenta.  From 
this  it  will  be  seen  that  dissepiments  are  opposite  to 
placentas,  fomaed  by  the  union  of  the  margins  of  two 
contiguons  carpels,  but  alternate  with  those  (onncd 
by  the  margins  of  the  same  corpeL 
441.  The  carpellary  leaves  may  fold  inwards  very  slightly,  or  ihey 
may  be  applied  in  a  valvate  manner,  merely  touching  at  their  margiai^ 
the  placentas  then  being  parietal,  and  appearing  as  lines  or  thickm- 
ings  along  the  walls.  In  fig.  390,  the  pistil  of  Viola  tricolor  is  repre- 
sented, 1,  cut  vertically,  and,  2,  .cut  inmsversely,  the  otu1«  bong 
attiiched  to  the  walls  of  the  ovary,  and  the  placentas,  p,  being  mcf*!^ 
Uiickened  portions  of  the  walls.  Cases  occur,  however,  in  which  IM 
placentas  are  not  connected  witli  the  walls  of  the  ovary,  and  fom  what 
is  called  a  free  central  placenta.     This  is  seen  in  many  of  the  Cazyo> 


phyllaoee.     Tlius,  in  Cerastium  hirsutnm  (figs.  891,  392),  theoru^, 
o,  is  composed  of  five  carpels,  indicated  by  the  styles,  »,  but  then  U  i 
only  one  loculamcul,  the  placenta,  p,  being  free  in  the  centre,  and  dt* 
ovules,  g,  attached  to  it. 


Vlft  Ma-UoiliaiM  (Mdni  of  ttM  nmiT  of  imura*  OnSnftmk    IL  WiB«r  MrM'* 
V—rt  or  owTfUtrr  iMt   a  Tbt  Mlta  aa  whicli  tbe  »la(cDla  I*  tamtt,  Miita(  OM  «nS»* 

L  Oil  or  lix'uUitit-nt  ^ 
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tl 

>'!(  .I'l;  -  ll»  iiiM-nii  ii.'-ircoiMiu.  •ml  the  luWn  aeiMnWil  tam*aitHnt 
(«>lljr  ol  Um  orary,  i%  ultti  Um  trae  canUal  (lUcitriU,  /,  oirand  wtlh  snlM^  f 


FOBUATIOK  or  TUE  FIAOEKTA. 

13.  In  Caryopbyllacess,  however,  while  the  placenta  is  iree  in  the 
itre,  there  are  often  traces  found  at  the  baae  of  the  ovary  of  the 
lains  of  septa,  as  if  rupture  bad  taken  place ;  and,  in  rare  instances, 
ovules  are  found  on  the  margins.  But  examples  occur  of  this  kind 
c£  plaoentation,  as  in  Primulaceaa,  Mjrsinaces3,  Santalacese,  and  Theo- 
pioMtete,  in  which  no  vestiges  of  septa  or  marginal  ovules  can  be 
percehred  at  any  period  of  growth.  Ducbartre  states  that  the  free 
pbieeata  of  Primulacese  is  totally  different  from  that  of  Caryophyl- 
iaoea.  It  is  always  free,  and  rises  in  the  centre  of  the  ovary,  and  the 
part  nnoorered  by  ovules  gradually  extends  into  the  style.  It  is  not 
fint  continuous  with  the  style,  and  then  free ;  neither  is  it  originally 
BMTginal,  and  then  free ;  but  it  is,  according  to  him,  wholly  through- 
oat  its  organogeny  (ipyatot,  organ,  and  ■yimit,  production  or  develop- 
ment) separate  and  axile. 

443.  This  placentation,  therefore,  bas  been  accounted  for  in  two 
ways,  either  by  supposing  that  the  placentas  in  the  early  state  were 
formed  on  the  margins  of  carpellary  leaves,  and  that  in  the  progress  of 
development  these  leaves  separated  from  them,  leaving  the  placentas 
ud  ovules  free  m  the  centre  ;  or  by  supposing  that  the  placentas  are 
not  margmal  but  axile  formations,  produced  by  an  elongation  of  the 
uis,  the  ovules  being  lateral  buds,  and  the  carpels  verticillnte  leaves, 
anted  together  around  the  axis.  The  latter  view  has  been  supported 
by  many  botanists,  and  is  confirmed  by  the  fact,  that  in  some  cases 
tM  placenta  is  actually  prolonged  beyond  the  carpels.  The  first  of 
th«e  views  would  apply  well  to  Caryophyllacea*,  the  second  to  Primu- 
lioeB.  In  the  btter  case,  the  only  way  of  explaining  the  appearance 
on  the  marginal  hypothesis,  will  be  by  considering  the  placentas  as 
fenwd  from  the  carpels  by  a  process  of  chorization  {%  383),  and  united 
topiber  in  the  centre. 

444.  Some  indeed,  as  Schleiden  and  End- 
Bcbcr,  consider  the  axile  view  of  plaoentation 
■ipplicable  to  all  cases,  the  axis  in  some  cases 
Rnaining  tree  and  independent,  at  other 
tines  sending  prolongations  along  the  margins 
of  the  carpellary  leaves,  and  thus  forming  the 
Urginal  placentas.  The  occurrence  of  pla- 
Kstas  over  the  whole  inner  surface  of  the 
atpels  or  of  the  dissepiments,  as  in  Nymphffia 
•ad  in  Butomus  umbcllatua  (figs.  393,  394)  ; 
•Ix),  though  very  rarely,  along  the  dorsal 
■uture,  as  in  Caboroba,  or  on  lines  within  the 
BBT^n,  OS  in  Orobanche,  has  been  supposed  to  confirm  this  view. 
Schleiden  argues  in  favour  of  it,  from  the  case  of  Armeria,  where  there 
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1, 194.— One  of  the  carpeli  of  Duiomut  tiTnbellatiu,  or  flowering  Raih,  cut  trtntrerwly 
longttumomUy  In  3>i    i,  Localument  or  MTltjr  of  tb«  ckrp«L  o,  OtuIcl  i,  Stignuta, 
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are  five  carpels  and  a  single  ovule  attached  to  a  cord,  wliich 
from  the  axis,  and  becomes  curved  at  the  apex  so  as  to  suspend  lis 
ovule  ;  also,  from  cases,  such  as  Taxus,  where  the  ovule  ^pesn  to  be 
naked  and  terminates  a  branch. 

445.  This  theory  of  placentation,  however,  cannot  be  easQj^i]ttd 
to  all  cases ;  and  Gray  says  that  it  is  disproved  in  cases  of  moostraiitf, 
in  which  the  anther  is  changed  into  a  carpel,  or  where  one  part  of  the 
anther  is  thus  transformed  and  bears  ovviles,  while  the  other,  as  well 
as  the  filament,  remain  unchanged.  In  the  case  of  LtilTa  f«tida,  tkt 
entangled  fibres  of  the  carpellary  leaves,  even  in  the  yoo&g  ftiM, 
seem  to  be  connected  with  perpendicular  lines  forming  the  pUoestt 
Btongniart  mentions  a  case  where  the  marginal  placenta  was  entin 
while  the  axis  was  prolonged  separately,  and  totally  uncooDectni 
with  the  placenta ;  he  also  notices  peculiar  monstrosities,  which  seem  id 
prove  that,  in  some  cases  at  least,  marginal  placentation  must  take  pltet 

44G.  Upon  the  whole,  then,  it  appears  that  marginal,  or,  ai  it  i> 
oflcn  called,  carpellary  placentation,  generally  prevails ;  that  uik 
placentation  explains  easily  cases  such  as  Primukceffi,  while  such  in- 
stances as  Caryopliyllaceae  are  explicable  on  either  view. 

447.  Occasionally,  divisions  take  place  in  ovaries  which  are  not 
formed  by  the  edges  of  contiguous  carpels.     These  arc  called  ipufi/" 

dmepmtmts.  They  are  oilen  horizontal,  aod  ate  llx* 
called  phragnuUa  (^0(iy/A,»,  a  separation),  as  in  CathaitD- 
carpus  Fistula  (fig.  390),  where  they  consist  of  traosvcm 
cellular  prolongations  from  the  walls  of  the  ovaiji  oalj 
developed  after  fertilization,  and  therefore  more  pnpfilj 
noticed  under  fruit.  At  other  times  they  are  veiticiJ.* 
ia  Datura,  where  the  ovary,  in  place  of  being  two-cellid 
is  thus  rendered  four-celled  ;  in  Crucifene,  where  the  pfr 
tongation  of  the  placentas  forms  a  replum  [repltan,  leaf  (rf» 
door)  or  partition  ;  in  Astragalus  and  Thespesin,  where  lb* 
dorsal  suture  u  folded  inwards  ;  and  in  DiplopbractiA 
where  the  inner  margin  of  the  carpeLs  is  reflexed  (fig.  3W^ 
In  Cueurbitacese,  divisions  are  formed  in  the  ovary,  aj**" 
rently  by  peculiar  projections  sent  inwards  from  curved  parietal  p*" 
oentas.  In  some  oases,  horizontal  dissepiments  are  supposed  tp  b» 
formed  by  the  union  of  carpels  situated  at  different  heights,  «o  tliattb* 
base  of  one  becomes  united  to  the  apex  of  another.  In  cueh  cam 
the  divisions  are  true  dissepiments  formed  by  carpellary  leavo^  W 
BDomalous  divisions  in  the  ovary  of  the  Pomegranate  have  been  !■■ 
explained. 

448.  The  ovary  is  usually  of  a  more  or  les.s  .spherical  or  currtd: 
•ometimec  tmoutli  and  uniform  on  ita  surface,  at  other  ttniM 


fIS,  a&— PlitU  ot  Curia  or  C*lh*rlac«rj<m  FMnt*.  in  m  tdmietd  ttitt.  nil  ' 
M  As*  (b»  llilirlou  IniUfVM  tflMcplraam  or  pimfnuta. 
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nd  grooved.  The  grooves,  especially  when  deep,  indicate  the  divisions 
ketween  the  carpels,  and  correspond  to  the  dissepiments.  The  dorsal 
satiire  may  be  marked  by  a  slight  projection,  or  by  a  superficial  groove. 

449.  The  ovary  is  either  free  in  the  centre  of  the  flower,  or  it  is 
vniied  to  the  surrounding  parts,  more  especially  to  the  calyx.     The 

on  coay  take  place  completely,  so  that  the  calyx  is  adherent  through- 


out, and  beoomes  superior,  while  the  ovary  is  inferior,  as  in  the  Melon 
(fig.  396,  0  being  the  ovary,  I  the  upper  part  of  the  adherent  calyx); 
W  it  may  take  place  partially,  as  in  Saxifragaceae  (figs.  397,  898),  where 

I1(  VS — Flower  of  CaramU  Melo,  or  Melon,  o,  Inferior  tmxy  covered  bjr  the  edberent  calyx 
lUmbof  the  emlyx  uppcertni;  eliove  the  nvarr.    />i  Curotla. 

I^C  Hl.^riower  of  Sdxlfraffe  Geunu  t-Qt  vcrtlmily  to  tlaayr  tbe  oritry,  o,  Adherent  for  half  Its 
■•iklletteal^x.    c,  Tbe  nlyi,  which  It  celled  half-niperlar.  ^  PelaU.  «,  Sluneni    J,  Style* 

,^l£all— -Pistil  of  H.'telajAponlrii,  one  of  the  Saxlfrsgaces,  cut  rertlrelly  tn  order  to  ibow  the 
'■■W  el  lie  two  rsTmee  or  locularaenti  It  It  *  blloculsr  or  dithecal  ovary,  a,  two  ovaries 
^■Msftsd  Into  one.  and  adherent  for  half  their  heltcht  to  tiie  calyx,  c  t.  Stylet,  j,  Stlffmsa 
fchteimn  omrered  with  ovules,    p  r.  Bate  of  the  petals 

n^  Ml— Flower  of  Kuchtla  cocclnea  divided  horliontally  Into  two  halves  thronsfa  the  mlddls 
■WOTsry.  a.  llie  lovier  half,  %  of  the  ovary  hat  been  left  untouched,  to  ibow  Its  ftjor  csTltlea 
*lsgBH,  Willi  the  ovniea  attached  to  .  icir  Internal  anftlea.  Ft^.  3M  ftliowt  the  tame  tectlon  more 
^Wy  nasfniflcil.  Tlie  upper  halt  I,  hoa  been  cut  vertically.  To  allow  the  ovnlca,  g,  aminf^d  in 
•t*  Is  each  locnlanicnt.  The  caiya,  incorporated  with  the  ovary  below,  it  prolonftcd  Above  it 
*tttlbflB  of  A  tube,  f,  and  divide*  at  Ita  luinnilt  into  four  seiriiicnta,  IL  p.  Petals  itisorted  on 
^sisks  of  tlie  calyx  at  tlic  place  where  it  divides  into  tevmenta.  t,  statnena  Inserted  alto  on  the 
■■*S  tlleniAtrly  larirc  and  ttnaU.  Tbe  style  rising  (ram  the  sonmiii  of  the  ovary,  and  terminated 
•rianiMtltcnu,  A 
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I  ovary,  o,  becomes  halj -inferior,  tbe  calyx  being  half-mjierior,  Thew 
^adhesions  between  the  calyx  and  tbe  ovary  will  be  found  to  be  of  im- 
[  port«nce,  as  determining  the  epigynoua  and  perigimous  (jri,  npon  or 
above,  and  xf^J,  around,  and  yvr«,  pistil)  condition  of  tbe  stammi. 
Cases  of  adhesion  between  tlic  ovary  and  tbe  calyx,  as  occur  in  ib« 
Apple,  Pear,  Gooseberry,  and  Fuchsia,  (fig.  899),  must  not  be  con- 
founded with  cases  such  as  the  Kose  (fig.  270),  where  the  tube  of  tbe 
calyx  becomes  enlarged  and  hollowed  so  as  to  cover  tbe  carpels.  In 
the  former  case  a  transverse  section  (fig.  399)  shows  one  or  several 
closed  loculaments  containing  ovules ;  while  in  tlie  latter,  it  exhibits 
one  cavity  open  at  the  top,  and  separate  carpels  scattered  over  the 
surface,  each  having  a  style  and  stigma. 

450.  Peculiar  views  have  been  advocated  by  Schleiden,  who  con- 
siders the  ovary  in  some  cases  as  not  formed  by  carpels,  but  by  • 
hollowing  out  of  the  axis,  at  other  times  by  these  two  modes  combined. 
Thus  the  superior  ovary,  according  to  him,  is  Ibrraed  of  carpellaiy 
leaves,  while  tbe  inferior  ovary  of  the  Apple  and  Pomegranate  is  com- 
posed of  the  e.Tpanded  summit  of  the  axis,  bearing  the  carpels  in  itt 
interior ;  that  of  Epilobium  is  formed  from  the  stem  alone,  and  that  of 
Saxifrage  partly  by  the  peduncle  and  partly  by  carpels. 

451.  The  Hiyle  proceeds  from  the  summit  of  tbe  carpel,  and  may 
be  looked  upon  as  a  prolongation  of  it  in  an  upward  direction  (6g. 
S72  t).     It  is  hence  called  apicilar  (apex,  top).     It  consists  not  merely 
of  the  midrib,  but  of  the  vascular  and  cellular  tissue  of  tbe 
along  with  a  continuation  of  the  placenta  or  conducting  tissue, 
ends  in  the  stigma.     In  some  cases,  the  carpellary  leaf  is  folded  from 

above  downwards,  in  a  hooded  manner,  ta 
that  its  apex  (as  in  reclinate  venation,  fig. 
205  a)  approaches  more  or  less  to  the  bate. 
When  tbe  folding  is  slight,  the  style  beconc* 
lateral  (fig.  382) ;  when  to  a  greater  esteni, 
tbe  style  appears  to  arise  fVom  near  tba  bas^ 
as  in  the  Strawberry  (fig.  400),  or  f 
base,  AS  in  Chrysobalsnus  Icaco  (fiff.  1 
when  it  is  batilnr.    In  all  thi^se  cases  tha  i 

still  indicates  the  organic  apex  of  the  ovary,  although  it  may  not  b*^ 

the  apparent  apex. 

452.  'Ilie  carpel  sometimes  becomes  imbedded  in  the  tarns  or 
thalnmiig,  so  as  to  have  a  projection  of  tbe  latter  on  one  side ;  and  tbeo, 
if  the  style  is  basilar  or  lateral,  it  may  adhere  to  this  portion  of  tba 
torus,  and  appear  to  arise  from  it.  This  is  seen  in  Labiata  (fig.  40S), 
and  Uoraginaceie  (fig.  403),where  tbe  four  carpels,  o,  are  sank  in  tb* 

fit.  MO.— CwTsI  of  BlnntboTTy.  <\  Orary.  (  SitI*  tri>ln(  fran  oaar  iIi*teM^aB4l 
iMlltr  liy  llie  iiiuije  In  olilc-li  Uie  ovuj  to  dorolovnl;  Ilia  atjrl*.  bom  ~  ""  —"- 
a dinlc  iMt  of  ilio  muy 

ni.  Wl.-CtrpolorchrjrntikUiiiuI'aco     «.  Only,    i,  DMUar  ajrlb   ^1 
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,  r,  ia  such  a  way  that  the  common  style,  s,  formed  by  the  union 
basilar  styles,  s«enis  to  be  actaaliy  a.  prolongation  of  the  torus. 
liMi  ovaries  are  thus  attached 
rooad  a  central  prolongation  of 
the  torus,  continuous  with  a 
■lateii  columnar  style,  the  nr- 
rangemt^t  is  called  a  gynohase 
(yvri,  pistil,  and  ^n,  base).  It 
is  well  developed  in  Ochnaces. 
In  Geraniums  tlicre  is  a  carpo- 
phore or  prolongation  of  the 
torus  m  tlie  form  of  a  long 
beak,  to  which  the  styles  are 
Utached. 

453.  The  form  of  the  style  is  usually  cylindrical,  more  or  less  fiUform 
ted  simple ;  sometimes  it  is  grooved  on  one  side,  at  other  times  it  is 
flat,  thick,  angular,  compressed,  and  even  petaloid,  as  in 
Ins  and  Canna.  In  Goodeniacese  it  ends  in  a  cup-like  ex- 
pnoion  enclosing  the  stigma.  It  may  be  smooth  and  covered 
with  glands  and  hairs.  These  hairs  occasionally  aid  in  soat- 
lering  the  pollen,  and  are  called  collecting  hairs,  as  in  Gold- 
fiuBa  or  KucUia.  In  Campanula  they  appear  double  and 
reinotile.  In  Aster  and  other  Composite  (fig.  404),  there 
«re  hairs  produced  on  parts  of  the  style,  p  c,  prolonged 
Ixjroad  the  stigma,  « ;  these  hairs,  while  the  part  is  being 
dereloped,  come  into  contact  with  the  pollen  and  carry  it 
Dp  along  with  them.  In  Vicia  and  Lobelia,  the  hairs  form 
dtea  a  tuft  below  the  stigma. 

454.  The  styles  of  a  syncarpous  pistil  may  be  either  separate  or 
Baited ;  when  separate,  they  alternate  with  the  septa.  When  united 
Mnpletely,  it  ia  usual  to  call  the  style  giniple  (fig.  399) ;  when  the 
QBion  is  partial,  then  the  style  is  said  to  be  bifid,  Irifid,  muUiJid,  accord- 
""■•  15  it   is   two-cleft,  three-cleft,  noany-clefl;    or,  to  spcuk  more 

■ily,  according  to  the  mode  and  extent  of  the  union  of  two,  three, 
w  uiiiny  styles.  The  style  is  said  to  be  bipartite,  tripartite,  or  mrdti- 
fortite,  when  the  union  of  two,  three,  or  many  styles  only  e.xtends  a 
•l>ort  way  above  the  apex  of  the  ovary.  The  style  from  a  single  carpel, 
W  fimn  each  carpel  of  a  compound  pistil,  may  also  be  divided.     In 

rtl  at  f^'i^i'""  (Itmni,  ihom  bjr  s  ro-tlcal  wctlon  of  put  of  tho  flnrer.    Two  of 

1  tiaro  been  remored  to  cxbllilt  the  connet'tltm  of  the  stYle  with  the  tonu,  r,  by 

--    o,  Tliv  two  romamlDg  onrtem.    d,  Oliusdolw  diak  ptitccd  l>«U>w  the  puUL    c,  nrt  of 

E'.  CuTOiUl 

-  1— run]  of  Erithrlrfmn  Jarqoanontfantim,  with  one  of  the  OTBTlea  removoil  In  front, 
noer  to  which  the  ormncs  are  liuerted  obliquely  oo  m  pyrmmliUl  torua,  r,  whcoco 
!■>  to  ulM,  ending  In  *  •dgro*,  i. 

nmlt  01  the  tcyle,  I,  of  an  After.  aejMratlng  Into  two  branchei,  «,  each  temUiuted 
'  oo*  of  collccUnj;  balf«i  j>  c  The  Mtfo*,  *>  la  Nm  below  In  the  Ibm  of  sliajid 
uier  cturatuie  or  the  brmnchea 
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fig.  314,  2,  each  division  of  the  tricarpellary  ovaiy  of  Jatropba  OstM 
has  a  bifurcate  or  forlted  style,  »,  and  in  fig.  405,  the  ovary  of  Embfia 
officinalis  has  three  styles,  each  of  which  is  divided  twice  in  s  bifntdte 
manner,  exhibiting  thus  a  dichotomous  division. 

455.  The  length  of  the  style  is  determiaed 
by  the  relation  which  onght  to  subost 
between  the  position  of  the  stigma  and  tlm 
of  the  anthers,  so  as  to  allow  the  proper 
application  of  the  pollen.  In  some  eum 
the  ovary  passes  directly  into  the  style,  m 
in  Digitalis,  in  otlier  instances  tlicre  is  t 
marked  transition  from  one  to  the  otba. 
The  style  may  remain  peraislertt,  or  it  bit 
fall  off  af^er  fertilization  is  acoompliihfi 
and  thus  be  deciduous. 

4dG.  The  Mticaut  is  the  termination  of 
the  conducting  tissue  of  the  style,  aod  k 
usually  in  direct  communication  with  t)i< 
placenta.  It  may,  therefore,  in  most  instances,  be  coitsidered  u  th< 
placeotiferous  portion  of  the  carpel  prolonged  upwards.  In  AnjwWi 
and  some  other  plants,  this  connection  with  the  placenta  cannot  b* 
traced.  Its  position  may  be  either  terminal  or  lateral.  The  lattif 
is  seen  in  some  cases,  as  Asimina  triloba,  where  it  is  unUateral  (6f. 
877),  and  in  Plantago  saxatilis  (fig.  378),  where  it  is  bilaUrtU.  Oooi- 
sionally,  as  in  Tasmannia,  it  is  prolonged  along  the  whoJe  inixr 
surfitce  of  the  style.  In  Iris,  it  is  situated  on  a  clefl  on  the  back  of 
the  petaloid  divisions  of  the  style.  Some  sti^nnatn,  aa  tiKiM  of  lb* 
Mimulus,  present  sensitive  flattened  laminae  which  close  when  Vmiti- 
Tlie  stigma  consists  of  loose  cellular  tissue,  and  secrete*  •  Ttii 
mutter  which  detains  the  pollen,  and  causes  it  to  protrude  tab* 
This  secreting  portion  is,  strictly  speaking,  the  true  stigma,  bnt  tbt 
name  is  generally  applied  to  all  the  divisions  of  the  style  on  whicb 
the  stigmatic  apparatus  is  situated,  as  in  Labiats.  The  stigma  tlttf* 
nates  wiiii  the  di&sepiments  ol'  a  syucarpous  pistil,  or  corresponds  *i>k 
the  cells ;  but  in  some  cases,  it  would  appear  that  half  the  sti^ 
of  one  carpel  unites  with  half  that  of  the  contiguous  carpel,  and  iba* 
the  stigma  is  opposite  the  dissepiments,  or  alternates  with  the  CfU*- 
This  appears  to  be  the  case  in  the  Poppy,  where  the  stigma  of  a  aagt* 
carpel  is  two-lobed,  and  the  lobes  are  opposite  the  septa. 

457.  If  the  stigma  is  viewed  as  essentially  a  prolongadoo  of  1^ 
placenta,  then  there  is  no  necessary  alternation  between  it  and  tbt 
placenta,  both  being  funned  by  the  margins  of  carpellary  leaves,  wbic^ 


fir.  ^Ol.— Pvmale  flnwvr  of  CmbUca  offidnftilf^  oafl  of  the  EnpberNacMk     ^  Oi^T^  ££  i 
Pm*1s.   (,  Menibtmnoiu  tab*  mTnindtiis  Uw  onqr.    «.  Oiarjr.  oownatf  bx  tSif«i^tM<h<^ 
fe«ii(  twiot  Mfttmla. 
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n  the  one  case  are  ovuliferous,  in  the  other  stigmatiferous.  There  is 
often  a  notch  in  one  side  of  a  stizma  (as  in  some  Rosacex),  indicating 
•pparently  that  it  is  a  double  or;^n  like  the  placenta  To  the  division 
oft  compound  stigma  the  terms  bi/id,  trifid,  &c.,  are  applied,  according 
to  the  number  of  the  divisions.  Thus,  in  Labi.itte  (fig.  299),  and  ia 
Composite  (figs.  301,  404  t),  the  stigma  is  bifid;  in  Polemonium,  trifid. 
^fhm  the  divisions  are  large,  they  are  called  lobes,  and  when  flattened 
like  bands,  lanuUoB ;  so  that  stigmas  may  be  biiobate,  trilobale,  bitamd- 
kr,  trUamellar,  &c, 

458.  It  has  already  been  stated  that  the  divisions  of  the  stigma 
iBuk  the  number  of  carpels  which  are  united  together.  Thus,  in  Cam- 
puaU  (fig.  405  bis),  the  quinquefid  or  five-cleft  stigma  indicates  five 
cupels,  the  stigmata  of  which  are  separate,  although  the  other  parts 
»re  united.  In  Bignoniacese  (fig.  406),  as  well  as  in  Scropbuluriaceie 
ud  Acanthacets,  the  two-lobed  or  bilamellar  stigma  indicates  a  bilo- 
caitr  ovary.  Sometimes,  however,  as  in  the  case  of  the  styles,  the 
HigOl  of  a  single  carpel  may  divide.  It  is  probable  that  in  many  in- 
■ucn,  what  is  called  bifurcation  of  the  style  is  only  the  division  of  the 
fligiiM.  In  Graminete  and  Composita?  (figs.  301,  404),  there  is  a  bifid 
itlgiu  and  only  one  cavity  in  the  ovary.  Tills,  however,  may  be  pro- 
'■bly  traced  to  subsequent  abortion  of  the  ovary  of  one  of  the  carpels, 
^•tigma  presents  various  forms.    It  may  be  globular,  as  in  Mirabilis 


407  408 


•lalapa  (figs.  376,  407) ;  orbicular,  as  io  Arbutus  Andrachne  (fig.  408); 
mabrella-like,  as  in  Sarracenia,  where,  however,  the  proper  stigmatio 
"ubce  is  below  the  points  of  the  large  expansion  of  the  apez  of  the 
•tyle;  oroid,  as  in  Fuchsia  (fig.  399);  hemispherical;  polyhedral; 
tkdiating,  as  in  the  Poppy  (fig.  409),  where  the  true  stigmalio  rays 
«n  itladied  to  a  sort  ofpdtate  or  shield-like  body,  which  may  repre- 


flgt  404,  Ml— aUfnuj.  ».  of  C&miMinala  rotandtfollA.    1.  Btjio. 

>^  404.— BU»ip3Uf  (tiKmu  of  Uimioulii  pandonea.    Itia  two  IjuDeOa  an  applied  naturally 
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_r  in  I.  while  Io  i  tber  are  urtlllcliilly  aepanted. 

(«n;.— <Botailiratlpsaof  Mlnt>Ul>.lalA|i<t.    (.  Stylo.    <,8ll«iiia. 


h  4W     'III  iilii  atlcma,  t,  and  1,  atyle  u<  Arbatua  AndTachna. 

i(4Ni— fMa«fPvaTsr  aoBnUvnin,  or  optWD  Poppy,    o.  Oranr.    •.  tUdlatlng  iUkiiuu  o« 
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sent  depressed  or  flattened  styles.  The  lobes  of  which  a  ttigma  »»• 
sists  may  be  flat  or  pointed,  as  in  Mimulus  and  Bignonia  (lig.  i*)C);  or 
fleshy  and  blunt,  smooth,  granular,  feathery,  as  in  nuuiy  Grunt  lif. 
410),  In  Orchidaces,  the  stigma  is  placed  on  the  colninn  fonned  1^ 
the  union  of  the  styles  and  filaments.  The  situation  where  it  ocean 
has  been  called  gynins  (%  433).  In  Asclepiadacete  the  stigmag  tit 
onited  to  the  face  of  the  anthers,  and  along  -with  them  forts  a  loliii 
mass  (tig.  353). 

459.  ■■  t-rrpiogamic  piaata  there  exist  organs  cttlled  pigtilMk, 
which  have  been  supposed  to  perform  the  function  of  piitils.  They 
consist  of  hollow  cavities,  like  ovaries,  to  which  the  names  of  tpermft 
(r<n(d,  a  G[>ore  or  seed,  and  iyvf^  a  vessel),  and  theca  ('<«•,  a  ttci\ 
have  been  given,  containing  bodies  called  9pore$,  equivalent  to  omliL 
These  spores  being  capable  of  germination,  and  being  devoid  el 
cotyledons,  have  been  termed  leaH--ss  phytons.  The  sporangia,  cr 
spore-c.-isi>s,  are  sometimes  immersed  in  the  substance  of  the  pUoi, 
as  in  Biccia  glauca  (fig.  411,  1);  at  other  times  they  are  supponed 
OD  stalks,  or  tetce  {seta,  a  bristle),  as  in  Mosses.     In  Marafaantia  polj- 


morpha,  they  consist  of  distinct  and  separate  expanaooa,  hc*ui^  • 
bottle-like  form  (fig.  412),  the  lower  part,  o,  beinc  enlarged,  ooaiaiff- 


rii.  4ia— PMII  of  CrnoScB  Dxtrhm,  a  Onm    o,  Omj.    »,  TtMhrry  Sti(n>& 

n*.  411 I.  Pnpcnikidv  lartiaii  of  iha  tnmi,  /,  at  BlccU  (Uan.  ad  sf  UM  I . 

m  •pnn-cue,  o.  vhtrh  t«  tinbeddod  to  It-    «.  N'urow  procca  or  tufia  by  wbkb  Ite  ^maiS^ 
eoanmalcun  Willi  the  «xtcnul  ■urfkcA    i.  In  carltT  or  lornlos    «,  lomg  nnrnm  Mfll  *>g 
laalsoritaiir  In  Uie]arciiteeU*    r, Cell* dangatid lun notft    ti 
'.  with  Uie  low  «ona  waeh  li  miiulM    Thni  of  Ito  i 
IbrllMB. 
'.  411.— Spoc«ml»m  ar  mm  mm  «t  Mimhaiillt  tttfwMtt^    i^I 
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KSSKSTIAIi  OBOiJCS. — THX  OTTOI. 


238 


ing  the  spores,  and  being  Borroonded  by  a  cellular  tube  resembling 

a  etijx,  c.     From  tliis  ovary-like  body  there  is  a  prolongation  which 

ttnj  be  considered  aa  a  style,  (,  terminated  by  a  cellular  enlorgenient, 

i,  which  bag  been  compared  to  a  stigma.     The  styloid  prolongation 

withers  and    disappears   when   the    spores   are 

mature.     Sometimes  the  thecs,  as  in   Lichens,  '  ' 

oaosist  of  a  club-shaped  elongated  cell  or  aacus 

(fig.  413,    1),   contiiiuing  nuclei  or  cells  in  its 

incrior,   which    form    the   spores.      Sometimes 

tbtw  are  single,  at  other  times  united  in  sets 

of  two  (fig.  413,   2),  or  of  four  (fig.  411,  2), 

arof  some  multiple  of  four.     There  are  various 

Bodifications  of  sporangia  in  other  Cryptogamic 

Ijibes.      Thus,  in  Ferns,   they   are    often    sur- 

iwioded  by  an  annular  ring,  or  by  elastic  bands, 

which    cause    their    dehiscence ;    while   in    the 

Clara  they  are  called  nuctiles,  and  present  an 

oval  form  with  a  spiral  arrangement  of  tubes. 

460.  Tfce  Orwkh — ^The  ovule  is  the  body  attached  to  the  placenta, 
od  destined  to  become  the  seed.  It  bears  the  same  relation  to  the 
vpel  that  marginal  buds  do  to  leaves,  and  vilwn  produced  on  n  free 
antral  placenta,  it  may  be  considered  as  a  bud  developed  on  a  branch 
fcnned  by  the  elongated  axis.  The  single  ovule  contained  in  the 
onries  of  Compositsa  and  Grasses,  may  be  called  a  terminal  bud 
•WTounded  by  a  whorl  of  adhering  leaves  or  carpels,  in  the  axil  of 
Me  of  which  it  is  produced.  In  Delphinium  elatum,  Brongniart 
aodoed  carpels  bearing  ovule«,  which  were  sometimes  normal,  at  other 
liiDe*  mere  lobes  of  the  carpeliary  leaf;  and  in  Aquilegia,  Lindley  saw 
ovslea  transformed  into  true  leaves,  produced  on  either  margin  of  the 
sipsL  Henslow  has  seen  the  ovules  of  Mignonette  become  leaves, 
la  nieh  eases  the  vascular  bundles  of  the  placenta  (putillary  cordt) 
•ft  formed  by  the  lateral  veins  of  the  carpeliary  leaf.  These  veins 
)«■  iDto  (he  mnrginal  lobes  or  leaflets  which  represent  ovules,  and 
•on  to  prove  that  the  placenta,  in  such  cases,  must  be  truly  a 
wpdlary,  and  not  an  axile,  formation.  Godron,  from  observing 
AooKKisities,  says,  that  in  Leguminosse,  the  pericarp,  or  seed-vessel,  is 
fanned  by  the  common  petiole  dilated,  the  style  is  probably  the 
iBninal  leaflet,  or  tendril,  or  apinluvt,  while  the  ovules  represent 
heral  leaflets  of  the  leaf,  and  are  modifications  of  it 

461.  The  ovule  is  usually  contained  in  an  ovary,  but  in  Coniferte 
•ad  CycadacesE  it  has  no  proper  oviuian  covering,  and  is  called  naked. 
it  these  orders  the  ovule  is  produced  on  the  edges,  or  in  the  axil  of 

leaves,  which  do  not  present  a  trace  of  style  or  stigma.     The 


altered  le 


—I.  Tbec*  or  urtu  of  .Solotlnt  nccita,  *  ihcIm  of  Ucheo,  couUlnlng  eight 
attwo.   1L  Two  of  Uiete  doable  •pon*lugUjriii>gBUIa& 

L  2 


1 


234 


ESSENTIAL  0B6AN8. — TH£  OTtTLE. 


carpellary  leaves  are  gometimes  so  folded  as  to  leave  the  ovTi]e«  ( 
or  seminude,  as  in  Mignonette.  In  Leontice  thalictroides  (blae  cob 
the  ovules  rupture  the  ovary  immediately  after  flowering,  and  tht 
seeds  are  exposed.  So  also  in  species  of  Ophiopogon.  Pelioeantbo. 
and  Stateria  In  the  species  of  Cuphea,  the  placenta  ultimat»lj 
bursts  through  the  ovary  and  corolla,  becoming  erect,  and  bcarin? 
the  exposed  ovules. 

462.  Tlie  ovule  is  attached  to  the  placenta  either  directly,  wh«  ii 
is  called  stgsile,  or  bj  means  of  a  prolongation  called  a  funiculus  t/um. 
a  cord),  umbilical  cord,  or  pndoitpenn  (roit,  a  foot,  and  »xi(^«,  a  teti^ 
This  cord  sometimes  becomes  much  elongated  after  fcrtilizatioD.    Th* 
placenta  is  sometimes  called  the  (rophosperm  (rji^a,  I  nourish).    Thf 
part  by  which  the  ovule  is  attached  to  the  placenta  or  cord,  is  its  ion 
or  hiium,  the  opposite  extremity  being  its  apex.     The  latter  is  fre- 
quently turned  round  in  such  a  way  aa  to  approach  the  baae.    Tb* 
ovule  is  sometimes  imbedded  in  the  placenta. 

463    In  its  simplest  form,  as  in  the  Mislleio,  the  ovule  presents  iuelf 

as  a  small  cellular  projection,  which  enlarges,  assumes  an  ovoid  iora 

^._^  (fig.    414),    and    ultimately   beouB)«« 

0,y^KN.  hollowed  at   the   apex   (fig.  415  c) 

/'T'fjB'X       The    cavity    thus    produced   is  P^ 
(  "^  N^  *  \     rounded  by  a  mass  of  cells  called  ti« 
\}\    f    \  ^  1    nucleus,  n,  and  is  destined  to  ooDtM* 
\  '  ,f./ f-y     the  embryo  plant  aiter  the  pro««<' 
\    /  f    /^    fertilization  has  been  completed.    In 
— ^ij  this  embryonal  cavity  the  young  pl»" 

IS  suspended  by  a  thread-like  oellnltf 
process  called  auapenaor,  attached  to  the  summit  of  the  nucleus,  tliii 
cavity  in  some  plants  is  surrounded  by  the  cells  of  the  nucleus;  txA 
in  other  cases,  it  becomes  lined  with  a  regular  epi(A«/ta/  (^  431),  ortbin 
cellular  covering,  and  constitutes  the  embryo  sac,  which  is  prodocsA 
before  fecundation,  and  contains  amnioi  or  muciloginotu  maUer  ~ 
which  the  embryo  is  formed. 

4C't.  The  nucleus  (6g.  421  n)  may  remain  naked,  aiid  form  the  or 
as  in  the  Mistleto,  Veronica  hederifolia,  Asclepios,  dec. ;  but  in  i 
plants  it  becomes  siurounded  by  certain  coverings  dtuing  the  proffn* 
of  development.  These  appear  first  in  the  form  of  one  or  more  oelhkr 
rings  at  the  base,  which  gradually  spread  over  the  surface.  In  too* 
cases  only  one  covering  is  formed,  as  in  Composite,  CampanulaoM 
Walnut,  &c.  Thus,  in  the  latter  (fig.  416),  the  nucleus,  n,  is  coftni 
by  a  tingle  envelope,  t,  which,  in  the  first  instance,  extend*  over  H^ 
base,  and  then  spreads  over  the  whole  surface  (fig.  417),  leaving  ^f 
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I  opening  at  the  apex.  In  other  instances  (fig.  418),  the  nndetis,  n, 
Usjdus  the  single  covering  (fig.  418,  2,  It),  has  another  developed  sub- 
Mquently  (tig.  418,  3,  te),  which 
gndaally  extends  over  the  first, 
and  uitimaiely  covers  it  completely. 
There  are  thua  two  integuments,  an 
outer  and  an  inner — the  latter,  ac- 
cording to  Schleiden,  being  first  pro- 
duced. Mirbel  considers  the  outer 
M  the  first  formed,  and  hence  haa 
oiled  it  primtTie,  U,  while  the  inner 
ia  denominated  seeundine,  tu  The 
Utter  names  are  in  the  present  day  used  by  botanists  as  denominating 
the  outer  and  inner  covering,  without  reference  to  their  order  of 
lievelopment.  At  the  apex 
of  the  nucleus  these  integu- 
Benis  leave  an  opening  or 
fenmen  composed  of  two 
iperturesi  that  in  the  pri- 
ffline  (fig.  418,  8,  ex),  called 
autome  {tin,  outside,  and 
ftvuk  mouth),  that  in  the 
Kcundine  (fig.  418,  3,  ed), 
»doMome  (f  >2oy,  within).  The 
'vifflen  of  the  ovale  is  also  called  micropyle  (ftiK^if,  small,  and  vvJ^ti,  a 
KUe);  but  tliis  name  is  often  restricted  to  its  appearance  in  the  seed  alter 
ftoandation.  The  length  of  the  canal  of  the  foramen  depends  on  the 
derelopment  of  the  nucleus,  as  well  as  the  thickness  of  the  integuments. 
TTie  embryo-sac  is  sometimes  prolonged  beyond  the  apex  of  the  nucleus, 
»■  notictid  by  Meyen  in  Phaseolus  and  Alsine  media,  and  by  Grillith 
in  Santalum  album  and  Lorantlius.  Some  authors,  as  Mirbel,  consider 
the  ovule  in  reference  to  the  embryo,  and  speak  of  five  coverings  of 
the  latter,  viz.,  1.  primine;  2.  secundine;  3.  tercine,  or  the  nucleus; 
iquartine,  a  temporary  cellular  layer,  which  is  occasionally  formed 
Man  after  period  around  5.  quiutine,  or  the  embryo-sac.  By  most 
wtoniiita  the  nucleus  and  sac  with  its  two  integumeata  are  mentioaeU 
••the  ordinary  structure  of  the  ovule. 

4C5.  All  these  parts  are  originally  cellular.  The  nucleus  and  in- 
ttgamenta  are  united  at  the  base  of  the  ovule  by  a  cellulo-vascular 

ht  Vt. — Ovnle  of  Jo^Und  Ttgfix  Uia  Wkloat.  C,  Stmple  Internment,  n,  Nodooo,  the  bu»c 
"vuch  anlTtt  eorered  with  Inteifanient  et  tbe  early  i>enod  of  development 

^  4l7..-.The  eune  mule  more  edTUiced,  fn  wtilcfi  the  nooletie  U  nearly  completely  covered. 

Vlf.  4ia— Ovule  of  Folygonnm  cymofom  at  varloiu  opea.  n,  Nnclena.  (c.  The  oater  Intesii- 
*^K  er  lehiriiM  h,  Tne  Inner  Integxunent  or  eccnndine.  ^r,  Exoetome  or  opening  ui  the 
*■!■«>  «<.  EiKlnetome  or  opening  in  the  ■ecwidiiie.  I  0>-ule  In  the  early  Mate,  when  the 
gJwi  la  mti  naked.  SL  Ovnle  In  lecond  Rtage,  when  the  uocleus  la  eovered  at  Ita  baae  by  tlie 
2*ih1  IMennMOt  or  aecnndlne  only.  8.  Ovule  In  the  third  itage.  when  the  two  InieKuinenta, 
HlalM^  aa  iKOAdlDe,  Ibnn  a  double  covering,  at  the  apex  of  which  the  nndeoa  itlU  appeant 
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loeinbrane,  called  the  cfialaea  (fig.  421  ch).  This  is  often  < 
M  denser  texture  than  t.  e  surrounding  tissue,  and  is  tntTened  bj  I 
vnscular  bundles,  which  come  from  the  piscenta,  in  order  to  no 
the  ovule.  The  hilum  indicates  the  organic  base  of  the  OTtile,  \ 
the  foramen  marks  its  apex.  When  the  orule  is  so  developed 
the  union  between  the  piimine,  secnndine,  and  nucleus  with 
chaloza,  is  at  the  hilum  or  base  (next  the  placenta),  and  the  lori 
is  at  the  opposite  extremity  (tigs.  417,  418),  the  orule  is  ortMoti\ 
orthotrovous,  or  atropous  (i^iif,  straight,  and  t^x«(,  mode,  or  aj 
vaiivu,  and  r;iTw.  1  turn).  This  is  the  state  of  an  ovule  when  il 
makes  its  appearance,  and  occasionally,  aa  in  Polygonace«»,  it  m 
permanent.  In  such  ovules,  a  straight  line  drawn  from  th«[  ~ 
the  foramen  passes  through  their  axes. 

4(>r).  In  general,  however,  changes  take  place  on  the  ovtjle,  i 
deviates  from  the  straight  line.  Thus  it  may  be  curved  upon  itM 
tlmi  iliu  foramen  approaches  to  the  hilum  or  placenta,  and  alda 
is  placed  close  to  it,  while  the  chalaza  is  only  slightly  iwoTad 
the  iiilum.  Tliis  change  dt-pends  api^nrently  on  ibe  ovule  inor* 
more  on  one  side  than  on  the  other,  and  as  it  were  drawing  the  oil 
slightly  to  one  side  of  the  hilum  opposite  to  that  where  the  funn 
applied.  Such  ovules  are  called  campylotropai  or  eampj)lolH 
(ic<e/<Ti/Xef,  curved),  when  the  portions  on  either  side  of  the  line  of  el 
liuu  are  unequal  (fig.  419);  or  camptUropal  (a«/4«r«(,  corvedl 
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they  ar?  equal  (j^^.  420).  Curved  ovules  are  found  in  Legaoufl 
Crucifi-rtc,  and  CaryophvUacete.  The  union  between  tb»  |«ru  li 
curved  portion  usually  becomes  complete,  but  in  tome  oases  tbfl 
no  union,  and  the  ovules  are  leeotropal,  or  horse-shoe  shaped  (Ui 
holKiw  disk,  and  tfixtf,  mode  or  form). 

467.   When  in  cousequetice  of  the  iaorease  on  one  side,  the  tn 

rdt-iU-CwBrylatriTpal  m  C«iiiprMnpou*««l»tf  Um  aiMlL  L  Oral*  IMIm  t< 
ml  l*li(th<ilaa  /  ruiilmlni  or  utntiUleal  eoriL  ^ClMlM*.  MillMlna  ■>  riiw< 
n««««inM     H,  Sacundtnv  or  Inner  (ovflrtn^    M,  Enmw»>    *A  r 
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■>  ehang<ed  that  its  apex  or  foramen  (fig.  421,  4,  n),  is  in  close  apposi- 
I  to  the  hilum  (fig.  421,  5,  /<)  and  the  cbalaza  is  also  carried  round 
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»  uto  be  at  the  opposite  extremity  (fig.  421,  5,  c),  then  tlie  ovxde 
becomes  inverted,  anatropal  or  anatropovs  (dutr^ixu,  I  subvert).  In 
th'it  case  (tig.  422),  the  union  of  the  chalaza,  ch,  with  the  nucleus, 
»,  i>  removed  from  the  hilum,  and  the  connection 
between  the  chalaza  and  placenta  is  kept  up  by  a  vas- 
cular cord,  r,  passing  through  the  funiculus,  and  cnlled  CK 
the  rap/ie  (jti^n,  a  line).  The  raphe  often  forms  a 
ridge  along  one  side  of  the  ovule,  and  it  is  usually 
OD  the  side  of  the  ovule  next  the  placenta.  Some 
look  upon  this  kind  of  ovule  as  formed  by  an  elongated 
(unicalus  (fig.  421,  5,/)  folded  along  tlie  side  of  the 
vrule,  and  becoming  adherent  to  it  completely ;  and 
wpport  this  view  by  the  case  of  setm'-aruUropai  ovules, 
"here  the  fiiniculus  is  only,  as  it  were,  partially 
uuched  along  one  side,  becoming  free  in  the  middle ;  and  also  by 
(ues  where  an  anatropal  ovule,  by  the  separation  of  the  funiculus  from 
ibiide,  becomes  an  orthotropal  seed. 

468.  The  anatropous  form  of  the  ovule  is  of  very  common  occvir- 
nsoe,  and  may  probably  aid  in  the  process  of  fertilization.  Ovules 
tbich  are  at  first  orthotropous,  as  in  Chelidonium  majus  (fig.  421,  2), 
beoome  oflen  anatropous  in  the  progress  of  development  (fig.  421,  4). 
When  the  ovule  is  attached  to  the  placenta,  so  that  the  hilum  is  in  the 
Otiddle,  and  the  foramen  and  cbalaza  at  opposite  ends,  it  becomes 
•hnsverse,  amphitropal  or  helerolropal  (jinJil,  around,  JT<;of,  diverse). 

4(9.  The  nucleus  of  the  ovule  becomes  hollowed  at  a  particular 
PW  (fig.  415  c),  BO  as  to  form  a  cavity.  Mirbel  states  that  the  whole 
BQcletts  is  transformed  into  a  membrane  called  the  tercine,  lining  the 
■ceundine,  and  that  in  its  interior  another  covering,  the  quartine,  and 

^Ic  4n.— Omla  of  Challdaalimi  m^ni  st  dlffcrect  lUgni  of  dflrelopinent  A,  Hiltun  or  nin- 
Kheat  <*,  CliaUia.  /.  Fnnlcnliu  or  nnihllical  oonL  r.  Raphe,  k,  Nnclciu.  fi,  8ecii]iiUn& 
K  ftnBtSb  tdt  EDdoAome.  ex,  Exostom«.  1.  First  lUffe:  nadotu  «tlU  Dakeil.  8.  Second 
*<iM»:  fladnt  tmwni  at  Its  tefle  by  the  pcmndln«.  3.  Third  stAj;e :  the  prtmine  developed 
^«  MWtnffdl*  ManOlno  at  tta  hue.  4.  Fourth  Rtnffe:  the  urolu  ranipletfly  reflected,  and 
^pttltaiHfl  diiwiiaiiili     S  The  aune  cut  loDgitndinallx,  to  fthow  the  relation  ot  its  different 

n^  4&— JkaMropea  ornle  of  Dandelion,  cnt  TortlcoUy.  cA,  Cbalaia.   r,  Baphe.  a.  Nocleaa 
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finally,  the  embryo-sac,  are  produced.  The  view,  however,  genenlly 
Adopted,  is  that  the  embryo-sac  is  formed  within  the  nucleus,  assoming 
a  greater  or  less  size  according  to  circumstances,  and  in  some  instances 
reducing  the  nucleus  to  a  mere  external  sac.  In  the  interior  of  the 
embryo-sac,  cellular  layers  are  deposited  from  without  inwards,  the 
earlier  ones  probably  forming  the  fugacious  quartine  of  MirbeL 

470.  In  the  Mistleto  there  are  two  or  three  embryo-sacs.  TTje 
neck  of  the  embryo-sac  in  Veronica  and  Euphrasia  becomes  elongated 
and  swollen,  and  from  it  are  developed  certain  cellular  or  filamentoa 
appendages,  which  are  probably  connected  with  the  nutrition  of  the 
embryo. 

471.  The  position  of  the  ovule  relative  to  the  ovary  varies.  Wbta 
there  is  a  single  ovule,  it  may  be  attached  to  the  placenta  at  the  base 
of  the  ovary  (baxd  placenta),  following  a  straight  direction,  and  being 
erect,  as  in  Polygonaceae  and  Composite  (fig.  423) ;  or  it  may  be  in- 
(^rted  a  little  above  the  base,  on  a  parietal  placenta,  with  the  apes 
upwards  (fig.  424),  and  then  is  called  ascending,  as  in  P.orietaria.  It 
may  hang  from  an  apicilar  placenta  at  the  summit  of  the  ovarf,  the 
apex  being  downwards,  and  be  inverted  or  pendulous,  as  in  Uipptiris 
vulgaris  (tig.  425),  or  from  a  parietal  placenta  near  the  summit,  aod 
be  aunpended,  as  in  Daphne  Mezereum  (fig.  426),  Polygalaoeai,  aad 
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Enpborbiacee.  Sometimes  a  long  funiculus  arises  firom  a  ba^al  pis- 
centa,  reaches  the  summit  of  the  ovary,  and  suspends  the  ovule,  as  in 
Armeria ;  at  other  times  the  hilum  or  true  organic  base  appean  to  be 
in  the  middle,  and  the  ovule  becomes  horUontal,  ptUatM  ( ptUa,  * 
shield),  or  peritropotu  (ti^J,  around,  and  r^irn,  I  torn).  AU  that 
modifications  are  mfluenced  by  the  reUtive  position  of  the  hilom  id 

FlC-ttS— IIS— GupcU  Monglsg  to  different  dowsn^  nit  rartmUjr  to  tkew  DM  MMl 
Slrwliaot  of  the  wUurr  ovale,  0,  contaloeil  In  tliem.  /,  FuslcuJaaL    r,  Baste    fc  CiAak  « 
Ban  of  tho  ihrU; 
rjC.  4«a— Gupsl  of  Sc'ncdo  vulfiwl*,  witli  ■  itnlgbl  or  end  uatrafoaondb 
wig.  04.— Gujwl  of  I'uicuria  offlcliulU.  iwUlu>i7,  wllb  w  11  milliii  ill  III  nil  mil  >nli 
nc.4H.-€upel  of  Ui|/piirU  nUcarU,  Mara-*4all,  wlUi  a  rmnaT arpaatabat  MMf^M* 
•rala. 
Rft  4tK-  Carpe)  or  DapluM  Utunam,  wUb  a  aufaaitoa  aaatramaa  Ofila 


rcwOTiom  or  fiobax  ehvelopm. 
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Ben,  the  length  of  the  funiculus,  and  its  adhesion,  as  well  as  the 
of  the  placenta. 

^V^^en  there  are  two  ovules  in  the  same  cell,  they  may  be 
her  collateral,  tiiat  is,  placed  side  by  side  (fig.  427),  or  the  one  may 
erect  and  the  other  inverted,  as  in  some  species  of  Spirsea  and 
cuius  (fig.  428),  or  they  may  be  placed  one  above  another,  each 
foUowiDg  the  same  direction.  Such  is  also  the  case  with  ovaries  con- 
Uining  a  moderate  or  definite  number  of  ovules.  Thus,  in  the  ovary 
of  Leguminous  plants  (fig.  429),  the  ovules,  o,  are  attached  to  the 
extended  marginal  placenta,  one  above  the  other,  forming  usually  two 
parallel  rows  corresponding  to  each  margin  of  the  carpel.  When  the 
OTnles  are  definite  (uniform,  and  can  be  counted),  it  is  usual  to  find 
tbeir  attachment  so  constant  as  to  aHord  good  characters  for  natural 
orders.  When  the  ovules  are  very  numerous  or  indefinite,  while  at 
the  tame  time  the  placenta  is  not  much  developed,  their  position  ex- 
bibits  great  variety,  some  being  directed  upwards,  others  downwards, 


(ithen  transversely  (fig.  430),  and  their  form  is  altered  by  pressure 
into  Torious  polyhedral  shapes.  In  such  cases  it  frequently  happens 
llat  some  of  the  ovules  are  arrested  in  their  development  and  become 
ibortive.  In  Cryptogamous  plants,  in  place  of  ovules  there  are  cellular 
WiM  called  tpores,  to  which  allusion  will  be  made  when  the  seed  is 
wosidered. 

4. — Funcnoss  or  the  Floral  EnvKLopn. 

178.  The  bracts  and  calyx,  when  of  a  green  colour,  perform  the 
ne  functions  as  leaves,  giving  off  oxygen  under  the  influence  of  light, 
'  produdng  the  substance  calltd  chlorophyll  or  phytochlor.     They 

1(.  U7.— Carpel  of  NnttallU  cermuldea  wltb  tvo  raipended  coUateril  omlea.  o.  One  of  the 
"O*  /,  PDntniliu    tiThelMMOflbeMvle. 

n»  Mi,— One  of  Uio  loealainenU  of  tlie  orarjr  of  .fsculiu  lirbrida,  laid  open  to  ihow  two 
7^^  •  «,  liMrrted  at  the  nine  height,  Imt  tuned  In  different  dlrectloni.  m  m,  Mkrapyle  l»- 
■Jttitaielr  apex,    a,  Baae  of  the  atyle 

ntOk— Cwrel  or  lepune  of  Ononli  rotnndlftilla,  with  aereral  camprlotropou  onilei,  o, 
Hal  QU  Bbme  the  other.   /,  FnnlcnlL    i,  Baae  of  the  atyls. 

'IC  Oa— locniament  of  the  ovary  of  Pe(rannm  Harmala,  with  nomerona  onlea,  «,  attached 
hi|n|cctln(  placenta,  p,  and  pointing  In  duferent  dlrectloni.    i,  Baae  of  MjrlaL 
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are  consequently  concerned  in  the  assimilation  of  matters  fitted  tati 
nntrition  of  the  flower,  and  they  aid  in  protecting  the  central  < 
The  corolla  does  not  in  general  produce  chlorophylle,  nor  doei  it  | 
off  oxygen.     On  the  contrary,  it  absorbs  oxygen  from  the  lir. 
the  same  time  that  oxygen  is  absorbed  there  is  a  conversion  of  i 
into  grape  sugar,  an  evolution  of  carbonic  acid  gas,  and  in 
instances  a  very  marked  elevation  of  temperature,  caused  by  the  < 
bination  between  the  carbon  of  the  flower  and  the  oxygen  of  the  i 
The  starch,  which  is  stored  up  in  the  reoeptiicle  and  at  the  baseofi 
petals,  by  passing  into  the  slate  of  dextrin  and  grape  sugar,  I 
fitted  for  vegetable  nutrition.     At  the  same  time  important  pn 
are  served  in  the  economy  of  the  plant.     Thus  the  saccbannei 
honey-like  matter  which  often  collects  in  the  cup  of  the  flower,  i 
sometimes  in  special  pits  or  depressions,  as  in  Crown  Imperial,  i 
Asarabacca,  attracts  bees  and  various  insects,  which  are  thus 
instrumental  in  scattering  the  pollen,   'ilie  quantity  of  oxygen  ab 
was  determined  by  Saussurc.    He  found  that  double  flowers  i 
leas  in  proportion  to  their  volimie  than  single  flowers ;  that  the< 
organs  contained  more  oxygen  than  the  floral  envelopes;  and  that  I 
greatest  absoqition  took  place  when  the  stamens  and  pistil  werei 
474.  The  following  are  some  of  Saussure's  experiments  }— 


Name. 


DnnUon  of 
Experlntent. 

Stodc,  nngle 24  boon. 

Stock,  doable — 

Tubcroae,  aingle „.         — 

Tnbetase,  double — 

lodUn  Craat,  (ingle — 

IndUn  Creae,  double — 

BragmamU  ■rborea — 

Pairiflon  aontifolU — 

Gourd,  male  flower 10    — 

Gouid,  female 24     — 

Hibiaeui  spedoaiM 12    — 

Hxperieom  calydnum. 34    — 

ColMea  acaodena — 

Aram  italicum..M.....M — 

TVpha  latifolia — 

IWUuUly _ 

Caataaea  volgaria — 


Oxjgea  Conaumed— 


By  Ftowanaatln. 
11-5  tiaeatlMirvoL 

7-7  

9-  

7-4  

8-6  

7-26  

9-  

18-6  

7-«  

J-6  

6-4  

7-6  

6-5  — 

0-8  

«•  

91  


I«-8 


IC- 

8'S 
7-5 
80- 


475.  'VMjile  th'is  oxidation  is  going  on,  curlran  is  given  off  ia 
form  of  carbonic  acid,  and  heat  is  developed  by  the  combination  bctwl 
the  oxygen  and  csurbon.  The  quantity  of  carbonic  acid  giran  off  I 
a  ratio  to  the  amount  of  oxygen  absorbed,  and  the  degree  of  ' 
present  proportionate  to  the  activity  of  the  chemical  and  vital  du 
going  on.  Experiments  have  been  performed  by  Lunardc,  Sdfl 
Huber,  Saussure,  Brongniart,  Vrolik,  and  De  Vrieac,  u  to 
unooDt  of  Leat  produced  during  flowering,  espedalljr  hj 
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inm,  Caladium,  and  Colocasia.  These  are  plants  in  which  the  floral 
oiRlopea  are  nearly  absent,  wliile  tlie  essential  organs,  the  tonis  and 
(rowing  point,  attain  a  high  degree  uf  development,  forming  a  spadix 
todosed  in  a  large  spathx  No  heat  could  be  detected  when  the 
oootut  of  oxygen  was  prevented,  either  by  putting  the  plants  into 
«dMr  gases,  or  by  covering  the  surface  of  the  spadix  with  oil.  llie 
Rr&ce  of  the  spadix  is  the  part  whence  tlie  heat  was  chiefly  evolved. 
Tie  Arum  cordiifoUum  occasionally  had  a  temperature  20°  or  30°  above 
tiatof  the  surrounding  air,  Arum  maculatum  17°  to  20°;  and  Arum 
Dncunculus  and  other  species  still  higher.  The  following  observations 
fim  made  by  Brongniart  on  the  spadix  of  Colocasia  odora.  The  spathe 
opened  on  the  14tb  of  March;  the  discharge  of  pollen  commenced  on 
it  I6th,  and  continued  till  the  18th.  The  maximum  temperature 
temied  at  different  hours. 


^^^Inriipn^ 

Tcsnpcntim 
Kbon  Uie  Air. 

HAxlnmin. 

TBtnperitnre 
•bote  the  Air. 

UUiMiich. 

8r.x 

4-5°  Ccnu 

17tfa      ~ 

6  p.m. 

ll-OTmU 

IW.     _ 

4  — 

100° 

IStb      — 

11a.m. 

8-2° 

Itih    — 

6  — 

lO^" 

19th      — 

10  — 

21,' 

476.  Vrolik  and  De  Vriese  made  a,  series  of  observations  on  the 
■Be  plant,  and  have  given  the  results  for  every  half-hour.  The  Ibl- 
'      1  are  some  of  these  results : — 


Ik. 

Tcmpermtur* 
of  Plant. 

Ten pert tura 
of  Air. 

Hour. 

Tomperatare 
of  Plant. 

Tein  pcra  tnro 
of  Air. 

nsfl 

20-6°  Cent. 

18-8°  Cent 

8 

25  0°  Cert. 

IS-O"  Cent. 

u 

211     — 

18-7      — 

3-30 

24-1     — 

1.V0     — 

u-« 

28-8     — 

19-4     — 

4 

•23-3     — 

1&-0     — 

1 

24-4     — 

19-4     ~ 

5 

22-2     — 

18-7     — 

1-30 

24-4    — 

18-9      — 

6 

210     — 

]«-7     — 

t 

25-6    — 

172      — 

7 

20-0     — 

18-7     _ 

i-SO 

26-5     — 

16-6     _ 

^  greatest  amount  of  heat  observed  was  at  2-30  p.m.,  when  it  was 

ID'S*  above  the  temperature  of  the  air.   On  the  previous  day  the  maxi- 

*ttm  occurred  at  3  p.m.,  and  on  the  following  day  at  1,  but  then  it 

*>» only  8'2°  above  that  of  the  air.     Decandolle  states  that  at  Mont- 

fdier,  Arum  italicum  attained  the  maximum  of  temperature  about  5 

''H    Saussure  observed  similar  phenomena,  but  to  a  less  extent,  in 

Ike  Gourd,  where  the  temperature  varied  from  1-8°  to  3'C°;  also  in 

B^onia  radicans,  from  0'9°  to  3°.     From  nil  these  experiments,  it 

*ould  appear  that  in  the  Aracex  and  some  other  plants,  especially  at 

tli«  period  when  the  essential  organs  reach  maturity,  there  is  a  pro- 

AietioD  of  heat,  which  increases  during  the  performance  of  their 

^nwrionf.  attaining  a  daily  maximum,  and  ultimately  declining, 

477.  Wliile  these  changes  are  taking  place,  the  starch  is  converted 
Into  deztiioe,  and  ultimately  into  grape-sugar,  which,  being  soluble, 
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can  be  immediately  applied  to  the  purposes  of  the  plant.  UmI 
like  matter  thus  formed  is  stored  up  fre<|Uently  nt  the  baae 
petals,  in  little  pits  or  nectaries,  as  in  Fritillai'y,  Asarum,  &0. 
considered  by  Vaucher  and  others  as  performing  an  importanl 
in  fertilization,  covering  the  nigma,  and  aiding  in  the  dispeni 
rupture  of  the  pollen-grains.  Bees  and  other  inaecta,  in  ool 
tlie  gacchwine  matter,  also  scatter  the  pollen. 

478.  Flowering  takes  place  usually  at  a  defmit(>  period  of  the 
existence.  It  requires  a  considerable  amount  of  nutrient  matt 
its  occurrence  is  accompanied  with  a  greater  or  less  exhaustion 
assimilated  products.  Hence,  a  certain  degree  of  acciuuulutioo 
seemi  neoeaaary  in  order  that  flowering  may  proceed.  Annul 
are  so  exhausted  alter  (lowering  as  to  die;  but,  by  retarding Um 
for  two*  or  more  years,  as  by  nipping  off  the  flower-bud%  I 
allowed  for  accumulating  sap ;  the  stems,  from  being  herbaow 
come  shrubby,  and  sometimes,  as  in  the  Tree- Mignonette,  they  I 
made  to  Uve  and  flower  for  several  years.  Perennial  planU^ 
retardation  of  flowering,  are  enabled  to  accumulate  a  greater  I 
of  nutritive  matter,  and  thus  to  withstand  the  exhaustion.  Ma 
tivated  plants  which  lay  up  a  large  store  of  nutriment  in  the  I 
st.arcli,  lose  it  when  the  plants  shoot  out  a  flowering  stem.  ' 
seen  in  the  cose  of  Carrots  and  Turnips,  in  which  the  suocolet 
become  fibrous  and  untit  for  fi>od  when  the  plants  are  allowed 
to  seed.  The  receptacle  of  the  Artichoke  and  many  Composite, 
is  succulent  before  the  expansion  of  the  flowers,  beooniea  dry 
process  of  flowering  proceeds.  The  juices  of  plants,  then, 
required  for  the  purpose  either  of  food  or  medicine,  ought  in  | 
to  be  collected  immediately  before  flowering. 

479  By  cutting  a  rini;  out  of  the  bark  of  trees,  and  thtu  TV 
the  descent  of  the  sap,  the  period  of  flowering  is  sometimes  faa 
Again,  when  the  period  of  flowering  is  long  delayed,  either  nal 
as  in  Agave  and  several  palms,  or  artificially,  the  prooesa,  whan 
begin,  proceeds  with  amazing  rapidity  and  vigour.  In  aaoh  M 
vigorous  flowering  is  often  followed  hy  the  death  of  tl»e  plants  I 
mentions,  that  a  plant  of  Agave,  which  had  not  flowered  Jar  ■ 
century,  sent  out  a  flowering  stem  of  22^  feet  in  87  days,  inow 
one  period  at  the  rate  of  one  foot  a- day.  Common  froit  trw 
they  begin  to  flower,  often  do  so  luxuriantly ;  but  if,  from  thm 
being  bad,  there  is  a  deficiency  in  flowering,  it  frequently  happa 
from  the  accumulation  of  sap,  the  next  year's  produce  is  alMM 

480.  If  plants  are  allowed  to  send  out  their  roots  very  < 
in  highly  nutritive  soil,  the  tendency  is  to  produce  branehea  i 
rather  than  flowers.     In  such  cases,  cutting  the  roota  or  1 
iroung  twigs  may  act  benofici.ally  in  checking  the  i 
In  pruning,  the  young  shoot  is  removed,  and  tlw  I 
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previous  year  are  left,  which  thus  receive  accuniu- 
GrafUng,  by  giving  an  increase  of  assimilated 
I  or  graft  (see  section  on  Fruiting),  and  at  the  sAine 
[iiriaut  bra^fhing,  contributes  to  the  hastening  of 

I  of  flowering  of  the  same  plant  varies  at  difierent 
fferent  countries.  During  the  winter  in  temperate 
kg  the  dry  season  in  the  tropics,  the  vegetative  pro- 
sre  especially  by  the  diminished  supply  of  moisture, 
Bt  of  the  circulation  of  the  sap.  The  assimilated 
^  state  of  repose,  ready  to  be  applied  to  the  purposes 
^e  moisture  and  heat  again  stimulate  the  vegetable 
|iamulation  occurs  at  different  periods  of  the  year, 
{nature  of  the  climate.  By  observing  the  mode  of 
ttne  species  of  plant  in  successive  years,  conclusions 
to  the  nature  of  the  seasons  in  a  country ;  and  by 
Iperiods  in  different  countries,  comparisons  may  be 
he  nature  of  their  climate.  Thus  valuable  floral 
lionstructed. 

I  sccommodated  to  the  climate  in  which  they  grow, 
tein  seasons,  and  even  when  transferred  to  other 
I  seasons  are  reversed,  they  still  have  a  tendency  to 
iostomed  period  of  the  year.  Again,  in  the  same 
|viduals  of  a  species,  fr^Ri  a  peciiliar  idiosyncrasy, 
krlier  than  others.  Decandolle  mentions  a  burse- 
jlL,  which  flowered  always  a  month  before  the  rest 
ftod.  From  such  individuals,  by  propagation,  gar- 
[produce  early-flowering  varieties, 
i  periodicity  in  the  hours  of  the  day  at  which  some 
\  flowers.  Some  expand  early,  some  at  mid-day, 
^g.  The  flowers  of  Succory  open  at  8  a.m.,  and 
Ihose  of  Tragopogon  porrifolius,  or  Salsnty,  close 
iLinna!us  constructed  a  floral  clock  or  watch,  in 
it  hours  were  marked  by  the  expansion  of  certain 
fiods,  however,  do  not  seem  to  be  always  so  regular 
pern  at  Upsal.  The  following  are  a  few  of  these 
1^  with  their  hoars  of  opening : — 


ET::; 


eobtta  e         — 

(,of  SoDctuu  and  Hieradum 6 ...  7  — 

7         _ 

ilnm. \    .      a 


FEsroDS  or  ri-owxBnro. 


NoUnt  proatntA 8  to  9 

Ctlenduls  an-ensb 9 

Amuia  rabra 9, .,10 

Mesembryuitbcniuin  nodifloram 10. ..11 

Ornilhogalum  nmbcllatam  (Dame  d'onte  lumrt$) II 

Vuioiu  Fiooideoiu  plonu 13 

ScUU  pomeridUiui , 2 

Silcne  ooctiflon „ 5  ...6 

(Enotben  biennis , 6 

MlntbUis  Jalaps 6.. .7 

Carena  gnodiilonia 7... 8 


_     • 


484.  Plants  which  expand  their  flowers  in  the  evening,  ai 
ipecies  of  Hesperis,  Pclarponium,  &c.,  were  called  by  Linnieiupi 
tristet  on  that  account.  Several  species  of  Cooi)cria,  and  of  C<( 
also  Sceptranthus  Dnimmondii,  are  nocturnal  flowers.  Some  Oa 
open  and  decay  in  a  day,  nnd  are  called  ephtmeral,  others  cootiiu 
open  and  close  for  several  days  before  withering.  The  corolla  na 
begins  to  fade  afler  fecundation  has  been  effected.  Many  flo' 
heads  of  flowers,  do  not  open  during  cloudy  or  rainy  weather, 
have  been  called  meteoric.  Composite  plants  frequently  exhibit 
phenomenon,  and  it  has  been  remarked  in  Anngnllis  arvensis, 
has  hence  been  denominated  the  "poor  man's  weather-glon." 
closing  of  many  flowers  in  such  circumstances  protects  the  poQai 
the  injurious  effects  of  moisture. 

485.  The  expansion  and  closing  of  flowers  is  regulated  by  ligiil 
moisture,  and  also  by  a  certain  law  of  periodicity.  A  plant 
to  flower  in  day-light  at  a  certain  time,  will  continue  to  expH 
flowers  at  the  wonted  period,  even  when  kept  in  a  dark  mom.  D( 
dolle  made  a  series  of  experiments  on  the  flowering  of  pkna 
in  darkness,  and  in  a  cellar  lighted  by  lamps.  He  found  liiat  tfal 
of  periodicity  continued  to  operate  for  a  considerable  lime, 
in  artiticial  light  some  flowers  opened,  while  others,  such  I 
of  Convolvulus,  still  followed  the  clock  hours  in  their  op«nia| 
dosing. 

486.  Light  has  been  said  also  to  have  an  eflect  on  iIm  An 
which  flowers  assume.  Some  Composits,  as  UypochKria  ndiort 
Apargia  autumnalis,  are  stated  by  Henslow  to  have  been 
meadows,  where  they  abound,  inclining  their  flowers  toward 
quarter  of  the  heavens  in  which  the  sun  is  shining.  A  ximilar 
ment  has  been  made  regarding  the  Sun-flower,  but  it  liu  not 
confirmed  in  this  country  at  least.  Perhaps  in  its  native  clime, 
the  effect  of  the  sun's  rays  is  greater,  the  phenomenoD  alluded  1 
be  observable.  Vaucher  mentions  the  effects  of  light  oo  th*  dv 
of  the  flowers  of  many  plants,  a«  Narcissuses  ana  ootiia 
Melampyrum. 

487.  It  is  of  importance,  both  as  regards  meteorolG^  aad 
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lihy,  that  observations  should  be  made  carefully  on  what  are 
be  annual  and  diurnal  periods  of  plants :  the  former  being  the 
ftime  computed  between  two  successive  returns  of  the  leaves, 
lers,  and  the  fruit ;  and  the  latter,  the  return  of  the  hour  of  the 
jrhicb  certain  species  of  flowers  open.  The  same  sp>ecies  should 
tted  in  different  localities,  and  care  should  be  taken  that  the 
^  such  as  have  determinate  periods  of  flowering.  Rules  as  to 
de  of  observing  periodical  phenomena  in  pknts  have  been 
Ibp  by  the  British  Association,  and  a  committee  has  been  ap- 
(to  carry  this  into  effect.  The  committee  has  published  (1.)  a 
lants  to  be  observed  for  the  periods  of  foliation  and  defoliation  : 
pt  of  plants  to  be  noticed  for  flowering  and  ri[jening  of  the 
|B.)  a  list  of  plants  to  be  observed  at  the  vernal  and  autumnal 
les,  and  summer  solstice,  for  the  hours  of  opening  and  closing 


DBS  OF  TBX  SlAXns  Alf  D  PlSrO, — FEBTIIJZATlOSr  OB  FECUNDATlnM. 

|The  stamens  and  pistil  are  called  tbe  Essential  Organs  of 
plants,  inasmuch  as  without  them  reproduction  cannot  be 
In  plants  which  do  not  flower,  this  function  is  performed 
\al  organs,  whicb  have  been  termed  antheridia  and  arcbegonia, 
Boomplished  by  a  process  of  conjugation  or  union  of  cells, 
jpens.  consiHprc)  n«  the  ninli^  orcans,  prepare  th«  poljpn,  which 
krged  by  the  dehiscence  of  the  anther.  Tlic  pistil,  or  the 
trgan,  is  provided  with  a  secreting  surface  or  stigma,  to  which 
ten  is  applied  in  order  that  tbe  ovules  contiuned  in  the  ovary 
(fertilized. 

■The  existence  of  separate  sexes  in  plants  appears  to  have  been 
Ired  in  early  times,  as  shown  by  the  naeans  taken  for  perfecting 
I  of  the  Date  Palm.  In  this  patm,  the  stamens  and  pistils  are 
b«te  plants  i  and  the  Egyptians  were  in  the  habit  of  applying 
Be  flowers  to  those  in  which  the  rudiments  of  the  iruit  appeared, 
i  that  perfect  dates  might  be  produced.  Tins  practice  appears 
I  been  empirical,  and  not  founded  on  correct  notions  as  to  the 
Mhe  plant  concerned  in  the  process.  In  the  case  of  the  Fig, 
be  in  the  habit  of  bringing  wild  figs  in  contact  with  the  culti- 
be*,  on  the  erroneous  supposition  that  a  similar  result  was  pro- 
ji  in  the  case  of  the  Date,  proving  that  they  were  not  aware  of 
i  that  in  the  Fig  there  are  stamens  and  pistils  present  on  the 
Beptacle.  The  effect  produced  by  the  wild  figs,  or  the  process 
DSccKibn  {caprificua,  a  wild  fig-tree),  as  it  was  called,  seems  to 
[on  tbe  presence  of  a  species  of  Cynips,  which  punctures  the 
1  causes  an  acceleration  in  ripening.  The  presence  of  sexual 
plants  was  first  shown  in  1676,  by  Sir  Thomas  Millington, 
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Savilian  Professor  at  Oxford,  and  Grew.  The  opinions  of  tbeM 
mlists  were  subsequently  cuntirnied  by  MoJpighi,  Say,  M 
UeofTrey,  and  others.  Linnccus  made  these  organs  the  boas 
artiiicial  system  of  classification. 

490.  Kiunerous  proofs  have  been  given  of  the  fanctioDt 
stamens  and  pistils,  especially  in  the  case  of  plants  where  these 
arc  in  separate  flowers,  either  on  the  same  or  on  different  plants, 
a  pistilliferous  specimen  of  Palm  (Cbama>rops  humilisX  in  the  I 
Botanic  Garden,  which  had  long  been  unproductive,  was  miide 
duce  fruit  by  shaking  over  it  thu  pollen  from  a  staminiferous  8p< 
The  same  experiment  has  on  several  occasions  been  performed 
Botanic  Garden  at  Edinburgh,  and  the  fruit  thus  ripened  has  fill 
seeds  which  have  germinated.  Similar  results  were  observed 
case  of  tlie  Pitcher  plant.  In  Cucumbers,  when  the  staniii 
flowers  are  removed,  no  pt^rfect  fruit  is  formed.  Removing  the  t 
in  the  very  early  state  of  the  flower,  before  the  pollen  is  p( 
formed,  prevents  fertilization.  Care  must  b«  taken,  in  all  such  i 
ments,  that  pollen  is  not  waited  to  the  pistil  from  other  planb 
neighbourhood,  and  the  result  must  be  put  to  the  test  by  the  g« 
tion  of  the  seed ;  in  some  instances,  the  fruit  enlarges  indrpi*nii< 
the  application  of  the  pollen,  without,  however,  ci'ir  irfei 

Thus,  a  species  of  Carica  was  fertilized  by  the  ap|.>'  j  >oU' 

produced  perfect  fruit  and  seed,  and  it  continued  tur  ui  least  <M 
afterwards  to  have  large  and  apparently  perfect  fruit,  but  the 
were  abortive. 

4U 1 .  Some  authors  maintain,  that  in  the  case  of  Hemp,  S| 
Lychnis  dioica,  Coelebogync,  and  some  other  plants,  peHi-ct  aeea 
been  produced  without  the  influence  of  pollen  ;  and  these  itati 
have  been  lately  confirmed.  Such  cases  are  recorded  ••  «juai 
true  Parthenogenesis,  or  the  production  of  perfect  seeds  witboB 
lization.  In  Phanerogamous  or  floweripg  plants  in  general,  bo 
all  experiments  lead  to  the  conclusion  that  there  an  '*»t!^im1 
organs. 

492.  In  Cryptogamous  or  flowerless  plantr,  conaiderali)* 
have  been   entertained  as  to  the  existence  of  such  orgnn*. 
simplest  form  of  Cryptogamic  plants,  as  the  unioellular  Ked 
reproduction   and  nutrition  progress  within  tho  Sam*  eall. 
ascend  in  the  scale  of  vegetation,  and  the  plant  become*  more  en 
there  se«m  to  be  cells  of  different  kinds,  which  require  to  be  b 
into  contact  in  order  that  spores  (which  are  equivulent  to  tcad 
be  produced.     Tliese  reproductive  cells  are  of  two  kinds^  as 
are  situated  either  together  or  apart,  on  the  same  or  on  dl 
individuals.     One  of  these  is  the  A  ntheridium,  a  orllular  body  ei 
ing  granular  matter,  and  Phjtozoa  (c«tm,  a  plant,  and  F^if,  I 
or  minute  bodies  which  exhibit  movements ;  tbe  otber  ■  tha  * 
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germ 


um  {ii(x^,  beginning,  and  yitos,  oflfepring),  containing 
ante,  and  whicli  are  sometimes  provided  with  cilia 
131 — 434),  so  as  to  become  Zoospora         411  411 

living,  and  «To;a,  a  seed  or  spore),  or 
g  spores.  These  phytozoa  have  been 
ed  as  exercising  a  function  similar  to 
f  the  spermatozoa  in  animals,  and  hence 
re  sometimes  called  Spermatozoids.  A 
OU  of  their  active  movements  has  been 
led  coincident  with  the  earliest  fortna- 
Pthe  embryo.  Hofmeister  states,  that  he 
len  Men  spermatozoids  swimming  about 
itbearchegonium,in  longitudinal  sections 
involucres  of  Jungcrraanuia; ;  he  has  also  *^ 
Item  in  a  motionless  state  after  the  rudiment  of  the  fruit  began 
developed.  When  the  contents  of  the  ontheridia  and  arche- 
[  are  brought  into  contact,  a  cellular  body  is  produced  in  the 
r  This  cell  or  germ,  when  mature,  may  either  be  discharged, 
f  remain  in  connection  with  the  plant  until  further  developed. 
^,  antheridia  have  been  found  containing  phytozoa,  and  pis- 
1  containing  zoospores.  The  same  has  been  observed  in  Fungi 
ichens.  Mosses  having  nntheridia  and  archegonia  on  the 
•tem  generally  prove  fruitful ;  when  iliese  organs  are  situated 
fferent  planus,  unless  they  are  in  close  proxitnity  one  to  the 
fructification  does  not  result.  The  contact  of  the  Antheridium 
istillidium  or  Archegoniuro  is  necessary  for  the  fertilization  of 
ore.  In  other  cases,  as  in  Conferva)  and  DiatomacesB,  there  is 
n  of  the  cells  of  the  plant  by  conjugation,  so  as  to  produce 
Rating  bodies.  In  these  cases,  the  contents  of  one  cell  pass,  by 
IBuition  of  a  tube,  into  the  other.  In  Zygnema,  this  conjugation 
rise  to  germinating  bodies  in  the  interior  of  one  of  the  cells  of 
tot  i  in  Diatomaoes,  on  the  outside  of  the  cells. 
.  The  union  of  two  kinds  of  endochrome  (iAtt,  within,  and  x;<«/<>> 
),  or  of  two  kinds  of  coloured  particles,  appears  in  these  plants 
B  rise  to  the  sporangium  or  spore-case,  and  the  spore.  .  Sorae- 
Ihe  tvro  kinds  of  endochrome  are  in  separate  plants,  as  already 
I,  and  then  conjugation  unites  them,  and  causes  a  mixture  of  the 
irome ;  while  in  Meloseira,  &c.,  the  different  kinds  are  apparently 
d  in  difil-rent  parts  of  the  same  cell,  and  movements  take  place 
I  the  centre,  by  which  their  union  is  effected  and  a  spore  pro- 
Jn  Ferns,  Mosses,  &c.,  there  have  been  detected  separate 


Fie.  iSI.— 4S4.-.Sporca  of  different  frvah-water  Alfa. 
Tif.  431.— Sporat  uTt  CanrerT<  nilb  two  rlbnitlls  dU^ 
FVk  43Z— Sporeof  aCtiaetopliorft,  wltJt  luur  clUa 
Fljt  4-11— Spore  of  a  JVellft-ra,  witli  a  circle  ofellU. 
>  n^  43i  — S]jora  of  t  Viaclierli,  covered  wiUi  ciUb 
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cellular  bodies,  the  union  of  which  is  considered  neceanry  for 
perfection  of  the  spores.  In  Ferns,  the  spore,  when  genninatjog,  fa 
in  the  first  instance  a  cellular  expansion  called  a  prothallus.  On 
prothalius,  antheridia  and  archegonia  appear.  The  former  consil 
a  cellular  papilla  having  a  central  cavity  cont^ning  free  celll 
which  cellule;,  when  escaping  from  the  investing  papillary  membn 
discharge  dilated  spiral  filanicnta  or  spermatozoids.  The  archego 
wliich  also  exist  on  the  surface  of  the  prothallus,  consist  of  celll 
papillae,  in  the  centre  of  which  may  be  traced  a  closed  canal  lea^ 
to  a  cell  or  ovule,  which  is  embedded  in  the  substance  of  tLe  | 
thallus,  and  contains  within  it  the  embryo  germ.  The  spermatofl 
come  into  contact  with  this  embryonic  cell,  which  ultimately  becoi 
matured,  and  finally  (while  still  attached  to  the  prothallus)  gl 
origin  to  the  proper  frond,  bearing  sporangia  and  spores.  In  Lj 
pods  the  small  spores  contain  cellules  with  spermatozoids,  while  { 
large  spores  contain  a  cellular  prothallus  in  their  interior,  on  «| 
archegonia  are  developed.  Uy  the  contact  of  these  two  b<X 
the  embryo  plant  is  produced.  Similar  bodies  also  exist  in  Rhi 
carps.  In  many  Cryptogamic  plants  the  formation  of  new  | 
by  a  constant  process  of  iissiparous  or  merismatic  division  (^  1 
may  be  considered  as  analogous  to  ihe  formation  of  buds,  depend 
perhaps  on  certain  changes  similar  to  fecundation  going  on  in 
interior. 

494.  In  flowering  plants,  varioos  provisions  are  made  for  iniai 
the  application  of  the  pollen  to  the  stigma.  The  comparative  Irt 
of  the  stamens  and  pistils,  their  position,  and  the  dehiscence  of 
anthers,  are  all  regulated  with  this  view.  The  existence  of  spinll 
in  the  endotbecium  has  reference  apparently  to  the  bursting  of 
anther,  and  the  scattering  of  the  pollen.  The  number  of  poUen-gl 
produced  is  also  very  great.  Uassall  says  that  a  single  head  of  Dili 
lion  produces  upwards  of  240,000,  each  stamen  of  a  Pjeony  21,0fl 
Bulrush  144  grains  by  weight.  It  has  been  stated,  that  a  single  { 
of  Wisteria  sinensis  produced,  6,750,000  stamens,  and  these,  if  pMi 
would  have  contained  27,000,000,000  pollen-grains.*  In  the  o^ 
Evergreens,  such  as  Firs,  the  quantity  of  pollen  is  enormous,  i| 
rently  to  insure  its  application  notwithstanding  the  presence  of  l4 
The  pollen  from  pine  forests  has  been  wn(\ed  by  the  winds  to  •  I 
distance,  and  is  said  to  have  fallen  on  the  ground  like  a  ihofl 
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ndphur.  It  is  thus  that  some  kinds  of  coloured  rain,  occasionally  wit- 
Dcind,  may  be  accounted  for.  The  pollen  powder  transntitted  to 
oouidenible  distances  remains  floating  in  the  air  till  carried  down  by 
Nine  descending  shower. 

495.  The  quantity  of  pollen  required  for  impregnation  varies. 
Koelrcuter  says,  that  from  fifty  to  sixty  grains  of  the  pollen  of  Hibiscua 
Trionura  are  required  to  fecundate  the  fruit  completely,  containing 
»tout  thirty  oviiles.  The  ovary  of  Nicotiana,  Datura,  Lychnis,  and 
Diiinthus,  according  to  Gsertner,  may  be  completely  fertilized  by  the 
r  !>  '1  of  a  single  perfect  anther.  In  Genra,  from  eight  to  ten  anthers, 
'Jt  it' eighty-four  to  ninety-six  contained  in  each  flower,  are  sufficient 
to  fertilize  from  eighty  to  one  hundred  and  thirty  ovules  contained  in 
tht  ovary. 

496.  In  many  trees  in  which  the  organs  of  reproduction  are  in 
»p«nit€  flowers  (as  Hazel  and  Willow),  the  leaves  are  not  produced 
i;niil  fertilization  has  been  effected.  The  protection  of  the  pollen  from 
'■"n  "iiri'ct  influence  of  mobture,  is  effected  by  the  closing  of  the  flowers, 
^J  the  elasticity  of  the  anther-coat  only  coming  into  play  in  dry 
»(»iher  ;  and  in  aquatics,  either  by  a  peculiar  covering,  as  in  Zostera, 
w  by  the  flowers  being  developed  above  water,  as  in  Nymphsa,  Lo- 
Mit,  Stratiotes,  and  Uottonia.  In  Vallisnerin  spiralis,  a  plant  growing 
in  tlie  mud  of  ditches,  the  staminiferous  plants  are  detached  from  the 
m\,  float  on  the  surface  of  the  water,  and  produce  there  flowers  and 
yollen ,  while  the  pistil  I  iterous  plants  send  up  a  long  peduncle  (fig. 
228),  which  accommodates  itself  to  the  depth  of  the  water  by  being 
^ral,  and  bears  on  its  summit  the  flower  with  the  pistil.  By  this 
meuu  the  two  organs  are  brought  into  contact,  and  fertilization  is 
elected.  Lagaroiiphon  mu-scoides,  an  acjuatic  plant  from  Africa, 
tliowt  similar  phenomena  in  regard  to  impregnation  as  are  seen  in 
VtUjsQeria.  When  continued  wet  weather  comes  on  after  the  pollen 
w  been  matured,  and  has  begun  to  be  discharged,  it  often  happens 
ilai  little  or  no  fruit  is  produced.  In  flowers  where  the  anthers 
biuu  in  succession,  the  injury  done  by  moisture  is  less  likely  to  ex- 
l«od  to  all 

W.  In  some  plants  the  stamens,  at  a  certain  period  of  their  develop- 
ment, move  towards  the  pistil,  so  as  to  scatter  the  contents  of  the  anther, 
lo  Pamossia  palustris  and  Rue,  they  do  so  in  succession.  In  Kalmin, 
UK  Utbers  are  contained  in  little  sacs  or  pouches  of  the  corolla,  until 
(be  pollen  is  mature,  and  when  the  expansion  of  the  corolla,  and  the 
•^Mticity  of  the  filament,  combine  to  liberate  them,  they  spring  towards 
tlie  pistil  with  a  jerk.  In  Parietaria  officinalis,  and  in  the  Nettle,  the 
"pinl  filnment  is  kept  in  a  folded  state  until  the  sepals  expand,  and 
^^  it  rises  with  eb^tic  force  and  scatters  the  pollen.  Similar  pheno- 
"'(u  v«  observed  in  the  Cornus  canadensis.  In  the  various  species 
"'Bwberry,  the  inner  and  lower  part  of  the  filament  is  irritable,  nnd 


sso 


FKRTIUZATION  OB  FBCUnDATIOir, 


when  touched  it  caiues  the  stamen  to  more  towards  the  pistiL 
takes  place  naturally  when  the  anther  is  ripe,  and  the  recurved  Tal 
covered  with  pollen  are  ready  to  be  applied  to  the  stigma.    The 
of  Stylidium  have  their  anthers  and  stigma  seated  on  a  col 
base  of  which  is  slightly  swollen  and  irritable.     \N^en  a  stim' 
applied,  this  column  passes  with  considerable  force  from  one 
the  flower  to  the  other,  rupturing  the  anther  lobes,  and  thos  aidin 
fertilization. 

498.  In  certain  plants  the  agency  of  insects  is  employed  to  i 
fecundation.     In  species  of  Anstolochia,  the  tube  of  the  calyx 
pletely  encloses  the  organs  of  reproduction,  and  the  stamens  are  pL^i 
below  the  stigma,  so  that  the  pollen  can  neither  be  applied  direct/^ 
nor  be  carried  by  the  winds.     These  plants  are  said  to  be  frequento 
by  insects,  which  enter  the  tubes  and  reach  the  Uttle  chamber  at    t2i« 
base,  with  the  view  of  collecting  saccharine  matter.     The  deflexej 
hai(8  in  the  interior  of  the  tube  prevent  their  escape,  and  in  tbtir 
movements  they  apply  the  pollen  to  the  stigma.    When  this  is  aoooa- 
pliahed,  the  flower  withers,  and  the  ioMcts  escape.     Orehidaofoa 
plants  have  remarkable  flowers,  which  letemble  beet,  flies,  t^ika, 
and  in  general  the  insects  of  the  country  in  which  they  grow.    IV) 
special  odour  of  theste  flowers,  and  tlie  large  quantity  i.f  honej-lik« 
matter  connected  with  the  essential  organs,  also  attract   inMcU  tQ 
them.      These   insects,   in   searching    for   food,    detach   the  poUeo 
masses,  which  are  easily  removed  from  the  dinandrium,  or  the  pv* 
of  the  column  on  which  they  are  placed,  and  then  naturally  fiill  on 
the  stigmatic  surface.     Asclcpiadacec  have  also  poUinia,  and  sund 
insects  by  their  fetid  odour  in  some  cases.     Bees  and  aphides  b»J 
in  many  instances,  contribute  to  the  process  of  fertilization. 

499.  While  the  pollen  is  being  elaborated,  the  stigma  is  also  noder- 
going  changes.  It  becomes  enlarged,  and  secretes  a  visdd  naHCt 
ready  to  detain  the  pollen-grains  when  they  are  discharged.  1** 
secretion  was  represented  by  Dr.  Aldridge  to  be,  in  some  cases,  loi  > 
but  it  seems  more  generally  to  be  of  a  mucilaginous  or  saccharine  natafe- 
Vaucher  thinks  that  the  nectariferous  fluid  usually  found  in  the  to«V 
spreads  itself  over  the  stigma,  and  that  it  is  sometimes  instnunenlsi  B 
conveying  the  pollen-grains.  In  Goldfussia  or  Ruellia  antsophrBSi 
and  the  species  of  Campanula,  as  media,  Ri^panctiloides,and  TmrasBiA 
tlie  Kiyle  is  covered  with  collecting  hairs,  which  appear  to  aid  i>  ■* 
application  c>f  the  pollen.  In  the  first-moitioned  plant,  a 
ourvation  of  the  style  takes  place,  so  as  to  make  the  stigma  eoine 
contact  wit}>  the  hairs.  In  Campanula,  the  hairs  on  the  upp«-r 
the  style  seem  to  collect  the  pollen,  and  allow  it  to  be  applied  to 
ravolute  branches  of  tlie  stigma.  ■  In  this  genus  the  st^  b  al ' 

t)y  longer  than  the  stamens,  but  it  soon  beeomes  twice  their ' 
nring  its  elongation,  the  haiis  tipon  it  bnisb  the  poUa 
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tbe  scther  cases,  and  thos  taise  them  into  a  position  wbere  they 

be  applied  ultimately  to  the  stigmatic  surilice.     The  stigma  con- 

of  two  branches,  which  are  at  first  erect,  but  aHerwards,  by 

binges  in  the  cells,  become  completely  revolute,  so  as  to  come  into 

Bttct  with  the  hairs.     After  the  liairs  have  perfomed  their  oflSce, 

pr  fine  inner  membrane  collapses  by  a  process  of  endosmose,  and  the 

HB*  outer  membrane  is  drawn  inwards,  so  as  to  retire  within  its  cell. 

er  the  pollen  reaches  the  stigma,  changes  tuke  place  in  it,  by  which 

fovilla  contained  in  the  intine  of  the  grains  is  allowed  to  escape. 

I  fovilla  consists  of  minute  molecules  exhibiting  certain  raoveroents, 

eh  by  some  have  been  considered  annlogous  to  those  of  phytozoa 

jryptogamic  plants,  or  spermatozoa  in  the  animal  kingdom.    Others 

1  upon  these  motions  as  entirely  molecular. 

00.  The  length  of  time -during  which  the  pollen  retains  its  vitality, 
Dwer  of  effecting  fertilization,  varies  in  different  plants.  Accord- 
to  Crtwrtiier  and  others,  the  pollen  of  some  species  of  Nicotiana 
its  vitality  only  for  forty-eight  hours;  pollen  of  various  species 
'atuni,  two  days ;  pollen  of  Dianthus  Caryophyllus,  three  days ; 
of  Lobelia  splendens,  eight  or  nine  days ;  pollen  of  Cheiranthus 
,  fourteen  days ;  pollen  of  Orchis  abortiva,  two  months ,  pollen  of 
loUea,  one  year ;  pollen  of  Date  Palm,  one  year  or  more.  Michaux 
that  iu  some  Palms,  as  Date  and  Chamterops  humilis,  the  pollen 
be  applied  successfully  afler  having  been  carefully  kept  tor 
iteen  years.  The  pollen  retains  its  vitality  longer  when  not  removed 
dte  anthers ,  and  the  finer  it  is,  the  more  quickly  it  loses  its 
ing  property. 

Tkeartea  of  Embryoscny. — So  far  as  the  application  of  the 
to  the  stigma  is  concerned,  the  process  of  fertilization  can  b«i 
uily  traced,  but  the  changes  which  are  subsequently  produced  on 
be  pollen-grain  and  the  ovtile  are  very  obscure,  require  minute 
lienMcopic  research,  and  have  led  to  numerous  conflicting  theories 
f  Embryogeuy.  It  has  been  already  stated  that  some  physiologists, 
ipecially  Bemhardi,  believe,  that  in  the  case  of  Hemp,  Lychnis 
iSoca,  and  some  other  plants,  an  embryo,  or  young  phint,  can  l^>e 
•nduoed  witliout  the  influence  of  the  pollen.  These  views  have  lately 
■ccaoonfinned.  It  has  been  supposed  however  by  some,  that  in  Hemp, 
'here  the  stamens  and  pistil  are  generally  on  separate  individuals, 
bere  may  occasionally  occur  instances  in  which  they  are  developed 
« the  some  plant.  It  is  known  that  this  takes  place  in  other  cases. 
^u»,  a  specimen  of  Chamwrops  humilis,  or  European  Fan-palm,  in 
fct  Botanic  Garden  of  Edinburgh,  which  had  for  upwards  of  twenty 
'■«»ri  shown  pistUliferous  flowers  only,  exhibited,  in  1847  and  1848, 
Xilli  pistilliferous  and  staminiferous  clusters,  and  produced  perfeotj 
Itit  without  on  artificial  application  of  pollen.  Again,  in  diaiciou 
?1mi«  growing  in  the  open  air,  the  pollen  may  be  carried  from  other 
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plants  by  the  wind,  and  thus  produce  perfect  seed.  There  arc  dmn-l 
merous  sources  of  fallacy  iu  Bernhardi's  observations  relative  to  Futhe- ' 
oogenesis,  which  require  to  be  guarded  against.  Naiulin  hM  latdj 
confirmed  the  opinions  of  Spallanzani  and  Bemhardi  by  exp«iiio(ei. 
He  says  that  the  female  Hemp  plant  can  produce  perfect  seed*  wiih- 
out  the  action  of  pollen.  Some,  with  Henslow,  on  the  supposition  of 
the  correctness  of  Bernhardi's  views,  have  thought  that  the  cur 
might  be  analagous  to  that  of  some  Aphides,  where  one  impregnBtion 
is  sufficient  to  produce  several  generations.  Mr.  Smith  and  Roillkolrt 
state  that  a  female  plant  of  Cslebogyne,  belonging  to  the  oatunl 
order  of  Euphorbiaceas,  produces  perfect  seeds  in  the  garden  at  Ke«, 
without  any  apparent  contact  of  pollen ;  and  Gasparrini  mBioiaim, 
that  in  the  case  of  the  cultivated  Fig,  the  seeds  are  the  product  of 
pistillate  flowers  only.  Such  cases,  if  proved,  will  modify  the  vie«» 
entertained  relative  to  the  action  of  pollen.  They  are  looked  opoB 
as  cases  of  Parthenogenesis,  or  propagation  without  the  actioa  it 
pollen.  They  consist  in  the  development  of  an  iodividnal  from  i 
cell  with  which  no  spermatozoid  has  come  in  contact.  C«D  it  be 
that,  as  in  the  case  of  some  Cryptoganiics,  there  are  in  these  inoma- 
luus  cases  two  kinds  of  cells  present  in  the  same  org.in,  some  willi 
fertilizing  matter,  and  otliers  containing  the  rudiments  of  orolet, '" 
of  the  embryo  ? 

502.  The  subject  of  Embryogeny,  or  the  development  of  the  B»- 
bryo  in  the  seed,  has  attracted  much  attention  of  late,  and  nnacnv 
opinions  have  been  advanced.  There  are  discrepancies  as  W  tl* 
contents  of  the  ovule  before  impregnation ;  some  maintaining  tint 
the  cavity  of  the  nucleus,  or  the  embryo-snc  alone,  is  devehfi 
before  the  pollen  is  applied  ;  others,  that  besides  it  there  is  a  ntnclc 
or  vesicle,  in  its  interior,  which  forms  the  first  embrj'onic  cclL  Tbo 
tubes  in  contact  with  the  ovule  are  by  some  said  to  be  derired  fiMOl 
the  pollen  alone;  by  others,  partly  from  the  ovule  itself;  and  by» 
third  set,  partly  from  the  conducting  tissue  of  the  style. 

503.  All  n>odem  physiologists  believe  in  tlie  formation  of  polko' 
tubes,  which  were  so  ably  demonstrated  by  Brown  in  Orchidsc* 
and  Asclcpiadacea;.  and  have  rahsequently  been  shown  by  SchleidOi 
Amici,  Brongniarl,  Meyen,  Mohl,  Ilofnicister,  Tulasne,  and  otb*!* 
These  tubes,  which  vary  in  size,  l>eing  oAen  about  ^gVn  i**^  inifi*' 
meter,  may  be  easily  traced  in  many  instances,  afler  the  poUao  !■■' 
lain  for  a  few  hours  on  the  stigma;  for  instancp,  in  Crt«cas,  SalT*> 
Colocasia  odora,  Gesnera,  CEnothera.  and  Antirrhinum  (fig.  434  '•)' 
In  some  instances  the  emission  of  tubes  commences  almost  inUDC^'' 
«t«1y  afler  the  pollen  has  been  applied  to  the  stigma  ;  in  other  eW* 
as  in  .Mirabilis  Jalapa,  it  takes  from  24  to  3G  hours.  In  the  iMf^ 
the  tubes  do  not  emerge  for  35  d»ys.     When  anovnr', ,  •c.lr.  i-*^ 
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Vitrescnt,  the  tubes  pass  into  the  conductbg  tissue,  while  in 
8  of  naked  ovules,  as  in 
e  and  Cycadacete,  the  pollen 
nto  direct  contact  with  the 
.  The  length  to  which  the 
iibes  extend  is  oflen  very 
[n  Cereus  grandiflonis,  Mor- 
mated  that  the  tubes,  when 
ched  the  ovary,  extended  as 
1 50  tinies  the  diameter  of  the 
rain ;  in  Criniim  nmabile, 
says  that  thoy  reach  1875 
e  diameter  of  the  grain ;  in 
speciosa,  2719  times;  in 
lus  speciusus,  448D  times ; 
Colchicum  autumnale,  UWH) 
rhe  length  of  time  which  the 
tube,  takes  to  traverse  die 
ing  tissues  of  the  !>tyle  in 
terms  varies.  In  some  Gym- 
is  a  year  elapses  before  the 
iches  the  embryo-sac. 
The  extent  to  which  the 
«netrute,   and    the   mode   in 

bey  give  rise  to  the  embryo,  have  been  inatten  of  dispute, 
laintain  that  the  tubes  formed  by  the  intine  proceed  only 
aio  extent  down  the  style  before  rupturing  to  discharge  the 
K)  that  the  influence  of  (he  latter  is  subsequently  conveyed 
rule  by  the  conducting  lisauc,  and  thus  causes  the  formation 
ibryo.  Mirbel  and  Spuch,  from  observations  made  on  Grami- 
Zea  Alai.s,  and  on  the  Yew  and  other  ConiferiE,  were  led  to 
this  view.  They  believe  that  the  tube  does  not  reach  the 
lat  a  primary  utricle  or  vesicle  (the  first  part  of  the  embryo) 
the  embryo-sac,  or  cavity  of  the  nucleus,  before  fertilization, 
;  the  fovilla  is  the  means  of  determining  the  future  develop- 
an  embryo  in  it.  This  utricle  is  attached  to  the  embryo  by 
p  process,  or  auspetMor.  Tliese  observations  are  opposed  to 
n's  views,  who,  according  to  the  opinions  of  their  authors, 
into  the  error  of  confounding  a  cell  of  the  ovule  with  the 
y  of  the  pollen-tube.  Giraud  entertains  the  same  opinion, 
on  an  examination  of  the  ovule  of  Tropicolum  majus.     In 
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this  plant  he  traces  the  formation  of  the  amniotic  or  embryo-iac, 
primary  utricle  or  germinal  vesicle  of  the  embryo,  before  impi 
lion,  the  latter  being  at  first  distinct  from  the  sac,  but  subtequecrsu 
attached  to  it  by  a  suspensor ;  the  fuvilla  is  brought  into  contact 
the  outer  surface  of  the  embryo-sac,  and  the^first  trace  of  the  emi 
appears  in  the  formation  of  a  spherical  body  at  the  inferior  exi 
of  the  primary  utricle, — this  »plicrical  body  resulting  from  a  peci 
process  of  nutrition,  determined  by  the  dynamic  influence  of 
fovilla.     Giraud  also  observed  a  lengthening  of  the  primary  tiC::^^ 
and  of  its  suspensor,  so  as  to  protrude  through  the  apex  of  the 
bryo-sac,  the  nucleus,  and  the  foramen,  forming  cells  which 
communicate  with  the  conducting  tissue,  and  partly   pass   round 
ovule  within  the  carpellary  cavity.     By  slight  traction  of  this  celioii 
process,  the  suspensor  with  the  embryo  may  be  drawn  irom   iht 
euibryo-sac  through  the  cxostome. 

505.  Hartig  thinks  that  in  some  cases  where  the  poUen-nhf 
cannot  be  traced  directly  downwards  to  the  ovule,  there  is  a  series  at 
cells,  which,  from  tht'ir  continuity,  might  be  mistaken  for  it.  In  MM 
recent  observations  on  Campanula  ruiundifolia,  Wilson  appean  to 
think  that  the  ix>llea-tube  is  prolonged  into  the  Ibramen  of  the  onk, 
Dickie  has  noticed,  in  Narlhecium  ossifrugum,  and  Euphrasia  offioiaaGi 
and  Odontites,  a  cellular  process  proceeding  upwards  from  the  oroln 
into  the  style,  which  he  thinks  may  unite  with  the  poUen-nbe 
Through  Dr  Dickie's  kindness,  I  have  had  an  opportunity  of  mobj 
these  ovule  tubes,  which  appear  to  end  in  shut  ejctreoiities,  and  not  u 
have  a  direct  communication  with  the  pollen-tubes.  These  tubes  {\t» 
than  n^.7  of  an  inch  in  diameter)  have  been  traced  by  him  from  fi>t 
interior  of  the  embryo-sac.  They  are  probably  derived  from  tht 
embryo  itself,  which,  in  its  early  state,  may  send  out  tubular  proloagt- 
tiuns  similar  to  those  of  the  spores  of  Cryptogamic  plant*.  Tytbnltf 
prolongations  from  the  ovule  were  long  ago  noticed  by  Mirbel,  ud  tt 
late  yean  by  Grifiith  and  Ilartig.  These  authors,  howerer,  ncai  to 
difl*er  from  Dickie,  in  supposing  that  the  tubes  are  derived  firHB  tbt 
embryo-sac,  or  some  of  the  coverings  of  the  ovule. 

506.  Another,  or  what  may  be  called  a  third  view  of  impregWtiA 
is,  that  the  pollen-tube  does  not  stop  short  in  the  style,  but  pttMwi* 
•a  far  as  the  foramen  of  the  ovule,  enters  it,  and  is  applied  V>  <^ 
embryo-sac.  In  the  case  of  the  Mistlcto,  where  there  are  no  comi>|' 
of  the  ovule,  and  consequently  no  foramen,  the  pollen  mwiiet  ^ 
nucleus  directly.  Meyen,  Amici,  Mohl,  Mulder,  and  Uofmeisier,  0* 
in  favour  of  this  theory.  Meyen  states,  that  after  the  poUea-iat* 
beoomee  united  to  the  ovule  in  the  form  of  a  cul  d«  aae,  the  ptooa*^ 
absorption  goes  on  so  as  to  allow  the  fovilla  to  reach  the  etDbrfD-**^ 
Immediately  thereafter,  a  development  of  cells  takes  place  in  tli  fo"" 
of  a  beaded  proloDgation  or  suspensor,  at  the  extremity  of  which  ii>* 
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(  m  the  form  of  a  globular  cell,  is  developed.    The  free  com- 

tion  between  the  pollen-tube  and  the  embryo-sac  ceases  after 

«  oonstriclion  takes  place  by  the  Ibrmalion  of  a  diagonal 

and  the  pollen-tube  either  shrivels  or  continues  for  some 

bercnt  to  the  sac. 

Amici  also  believes  that  the  pollen-tube  is  applied  to  the  sac 
mjbryo.  He  observes  in  the  nucleus  a  large  cavity,  which  he 
;d  the  embryonic  vesicle  (fig.  435  c).  In  Cucurbita  Pepo  and 
me,  he  traces  the  tube  to  a  certain  depth  into  the  nucleus,  and 
ves  that  the  granular  contents  of  the  tube,  which  are  accumu- 
the  extremity,  are  absorbed  by  the  embryonic  vesicle,  so  an 
impregnation.  Cells  are  then  produced  in  the  vesicle,  cum- 
I  at  the  base,  Le.  opposite  to  the  part 
tie  pollen-tube  exerts  its  influence.  The 
>ecomes  full  of  granular  matter ;  it  then 
a  contraction  in  the  middle,  the  lower 
oming  appropriated  to  the  embrj'o,  and 
the  true  embryo-sac,  while  the  upper 
luch  plants  as  Orchis  Morio  and  mascuia, 
jg  upwards  (fig.  435  e),  forming  a  com- 
Slament,  composed  of  cells  with  fluid 
I  This  filament  traverses  in  an  inverse 
the  course  followed  by  the  poUen-tube, 
les  into  the  interior  of  the  placenta,  being 
itinct  from  the  pollen-tube,  and  probably 
id  in  some  way  with  tlie  nutrition  of  the  *" 

Sometimes  the  pollen-tub«  remains  afler  the  embryo  has 
ed  its  cells.  Ilartig  thinks,  that,  Ln  diflerent  instances,  the 
f  impregnation  is  difTerent.  Thus  he  admits  that  the  true 
abe  comes  into  contact  with  the  ovule  in  Coniferie,  that  in 
nciferse  tlie  tubes  in  connection  with  the  ovule  are  derived 
t  conducting  tissue  of  the  style,  as  maintained  by  Gasparrini, 
n  certain  Cupuliferte,  tubes  proceed  from  some  part  of  the 
iel£ 

A  fourth  theory  is,  that  the  poUen-tube  (fig.  436  p  t),  after 
{  the  ovule,  enters  the  foramen,  ex  and  en,  and  then  penetrates 
iryo-sac,  «,  or  pushes  the  sac  before  it,  becoming  thus  enclosed 
lection  of  it.  This  view  was  supported  by  Schleiden,  Wydler, 
I,  and  Dcecke.  Schleiden  made  a  very  elaborate  series  of  oh- 
ms on  the  embryo.  According  to  kim,  the  extremity  of  the 
tube  did  not  enter  the  embryo-sac,  but  continued  on  the  out^ 
it,  pressing  in  the  sac  before  it,  and  thus  becoming  surrounded 
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by  a  double  layer  of  it.     The  end  of  the  pollen -tube  (fig.  Utt) 
formed  the  germinal  Tesicle.  in  the  interior  of  which  nuclei  and  oelli 

were  produced,  which  ultimately  pyt 
origin  to  the  embryo,  sarroonded  b^ 
the  endosperm  or  albumen  whicb  tt- 
cults  from  the  transformation  of  tbe 
contents  of  the  embryo-sac.  The  tai 
of  the  pollen-tube  within  the  embryo- 
sac  was  then  developed  as  the  embijtv 
or  a  portion  remained  in  the  form  oft 
iuspensor,  or  suspensory  filament,  il- 
tacbed  to  the  upper  port  of  the  mc. 
509.  VVydler  and  others  niM- 
.  tained  that  there  was  no  indeotrim 
of  the  sac,  but  that  the  tube  eDttnd 
it  directly.  Schleideti  thought  tbst 
4K  this    nuty    be   true   in    certain  OK* 

where  the  embryo-sac  becomes  due- 
gated  upwards,  and  the  membrane  becomes  absorbed  so  as  to  allmr  lb* 
pollen-lube  to  penetrate  into  the  interior.  Schleiden  thus  look«l 
upon  the  embryo  as  a  foreign  body  entering  from  without,  and  sap- 
ported  his  views  by  cases  of  polyembryony  in  Conifenc,  Cycaibow, 
Mistleto,  Onion,  &c.,  where  the  plurality  of  embryos,  according  to 
him,  depended  on  more  than  one  pollen-tube  having  entered  the  fantr 
men  of  the  ovule.*  Wilson  adopted  Schleiden's  views,  from  obmrw- 
tions  made  on  Campanula  rotundifolin.  Tulasne,  from  extninmg 
the  embryogeny  of  Veronica  hederifolia,  triphyllos,  and  pnecoz,  ooo* 
curs  in  Wydler's  views  relative  to  the  pollen-tvibe  entering  the  tv 
hryo-sac.  GriflSth.  from  liis  researches  on  Viscura,  ijaiitalnai 
Osyris,  and  Lorunthus,  concludes,  that  the  pollen-tube  penetraM  ik* 
embryo-sac  or  cavity,  and  passes  through  it  longitudinally ;  ■»)  k» 
seems  to  think  that,  in  some  cases,  the  embryo  proceeds  from  9& 
devclo]>ed  from  U)e  end  of  the  tube.  Klotszch  states  that  poUect-HttO 
may  be  seen  entering  the  embryo-sac  in  Lavatera  tremettiisi,  TobtiA 
and  some  Orchidaceaj,  after  the  pollen  has  lain  from  twenty-fiwr  •» 
thirty-six  hours  on  the  stigma,  Hofmeister  admits  that  th«  poU^* 
tube,  in  some  cases  where  the  embryo-sao  is  very  delicatdi  pwMi  i* 
inwards  to  a  certain  extent 

nc.  «Ml— Iwliaa  gf  onila  to  Wfutnta  Srlileldmli  Tlaw  at  tetOliatiaa.  r,  lb«l»  if;' 
Chalut.  p,  Prtmlna  j,  SKiuidInc  t  x,  ExoMohml  •  a,  KBdMUo*.  a,  Wuiki  •4^| 
tiyo  Mft    ^  I,  FoUea-tnbe,    i^  Th«  aa\trya  tenwd  by  the  mtrtmlty  ttt  Uw  poBw  ii!t» 
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0.  Those  who  object  to  Schleiden's  views  think  that  he  mistook 
irimaiy  utricle,  or  germinal  vesicle,  which  exists  in  the  em- 
Bic  before  impregnation,  for  the  end  of  the  pollen-tube,  and 
ihe  cellular  filament  attaching  this  to  the  embryo-sac  is  totaJly 
ndent  of  the  pollen-tube.  Brown  finds  that,  in  the  seed  of 
roQS  plants  which  have  several  embryos,  there  are  semicylindrical 
pcles,  three  to  ?Lt  in  number,  which  are  arranged  in  a  circle  near 
Bex.  In  each  of  these  is  a  distinct  embryonal  filament.  These 
Bts  frequently  ramify,  each  of  the  ramifications  terminating  in  an 
10.  He  believes  that  these  corpuscles  are  not  formed  by  the 
rtabes,  and  that  the  fact  of  the  ramifications  giving  rise  to  rudi- 
iry  embryos  is  opposed  to  Schleiden's  views.  The  corpuscles  lie 
Int  for  at  least  twelve  months  before  being  developed.  In  a 
i  plant  belonging  to  Cycadaceo!,  another  polyembryonous  order 
Its,  Brown  has  noted  the  formation  of  corpuscles  at  a  time  wbee 
lie  flowers  were  known  to  exist  in  the  country.  These  cor- 
■  may  probably  be  considered  as  analogous  to  embryo-sacs,  or 
ronal  cavities,  such  as  those  in  the  Mistk'to,  Henfrey  states 
I  Conifers  and  Cycads  the  pollen-grains  are  applied  immediately 
(  micropyle  of  the  ovule,  which  is  a  large  opening ;  that  they 
le  the  cells  of  the  nucleus,  and  are  brought  into  contact  with 
bbryo-sac.  From  the  cells  within  this  sac  corpuscles  become 
Iped  consisting  of  a  large  central  cell,  which,  surrounded  by  four 
^  is  accessible  through  a  canal  existing  between  them.  The 
ptube  enters  this  canal,  and  impregnates  the  large  central  cell. 
the  central  cell  the  embryonic  body,  or  pro-embryo,  and  the 
are  produced.  Each  cell  usually  gives  origin  to  four  sus- 
an  embryo  at  the  extremity  of  each,  but  only  one  of 
to  maturity. 
Schleiden  and  his  supporters  appear  now  to  have  given  up 
iews  as  to  the  end  of  the  pollen-tube  becoming  the  embryo, 
carefully  observing  some  experiments  made  by  Radlkofer,* 
baa  been  led  to  believe  that  a  germinal  vesicle  exists  in  the 
-sac  before  impregnation,  and  that  this  is  what  he  mistook 
extremity  of  the  pollen-tube. 

It  will  thus  be  seen  that  physiologists  have  been  divided  in 
ws  relative  to  this  obscure  subject;  and  when  we  consider 
nleness  of  the  observations,  and  the  high  microscopic  powers 
I,  it  is  not  a  matter  of  surprise  that  there  should  be  numerous 
of&Uacy.  All  agree  in  the  formation  of  pollen-tubes ;  these, 
g  to  some,  end  in  the  cellular  tissue  of  the  style ;  according 
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to  others,  they  reach  ^e  ovule ;  the  iniluence  of  the  forilla  ii 
mtinicatc-d  to  the  owtua  dther  directly  or  indirectly ;  the  first 
the  embryo,  some  maintain,  are  formed  by  the  end  of  the 
directly,  while  others  say  indirectly ;  and  a  third  party 
as  the  rpsiilt  of  changes  induced  by  the  action  of  the  forilla. 

513.  The  opinions  which  have  been  recently  supported  by  Amii 
Mohl,  Karl  Miiller,  Hofoieister,  and  Tulasne,  are  those  whiob  mcb 
rest  on  the  best  foundation,  viz,  that  at  the  time  of  tlie  opening 
the  flower  the  embryo-sac  exists,  and  thut,  nt  its  upper  or  micnp^ll 
•■nd,  one  or  more  germ-cena  or  germinal  vehicles  are  produced; 
the  pollen-tulH's  pass  down   the  style  to  the  ovary  into  the  ft 
iif  the  ovule,  and  come  into  contact  with  the  embryo-sac,  eji 
Jipex  or  a  little  below  it ;  then  an  imbibition  of  fluids  takes 
of  the  perm-vesicles  is  fertilized,  while  the  others  disappear; 
fertilized  cell  enlarges,  acquires  an  ovate,  cylindrical,  orclavi 
and  is  finally  developed  as  the  embryo  with  its  suspensor. 

514.  The  formation  of  the  process  called  the  suspenaor  b 
accounted  for.     Schleiden  considers  it  as  a  part  of  the  pollen 
Amici  thinks  that  it  is  part  of  the  embryo-sac  prolonged  u] 
forming  a  oonfervoid  filament  (fig.  435  e);  Mohl,  Mirbel,  and 
niuiiitain  that  the  suspensor  is  produced  from  the  germiiud 
and  therefore  intimately  united  to  the  embryo,  which  is  di 
Irom  the  lowest  cells  of  that  vesicle ;  Dickie  thinks  tlmt  tlie 
may  be  a  cord-like  process  sent  out  from  the  cellular  embryo, 
ing  a  certain  degree  of  development,  and  sometimes  sending  off 
lar  prolongations  or  filament^  as  in  Euphrasia  and  Orchid 
suspensor  is  usually  directed  to  the  apex  of  the  nucletts  or 
pyle,  and  it  is  sometimes  of  great  length.     In  Draba  vemft  (I 
2),  Uickie  says  he  observed  in  an  embryo,  jkv  of  an  inoh 
suspensor  throe  times  that  length.     In  Gnetum,  Griffith 
tortuous  suspensor  3^  to  5  inches  long,  the  whole  seed  being 
inch  long. 

515.  Taking  •  comprehensive  view  of  the  whole  subject,  ilouy 
said  that  the  union  of  two  kinds  of  cells  appears  to  b« 
fertilization.     In  Cryptogamic  pknts  this  has  been  tnkOe<], 
in  certain  cases  of  conjugation;  where  the  two  cells  come  into 
a  tube  is  formed  between  them,  and  the  contents  of  the  one 
with  those  of  the  other,   giving  rise  to  a  germinating   body. 
Plianerogomic  pinnta,  also,  there  are  two  cells  with  diiK-n.'nt 
— the  pollen-grain  with  its  granular  fovilla,  and  the  ovule  witK 
mucilaginous  fluid.     These  are  brought  into  connection  by 
the  pollen-tube,   formed   from   the  inline,   which  cither 
embryo-sac,  or  comes  into  contact  with  it,  the  union 
either  directly  hy  its  extremity,  or  indirectly  by  cellular  pi 
(torn  the  conducting  tissue,  or  from  the  ovule.     By  tlus 
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embryo  is  determined,  which  commences  as  a  cellulitr 
.1  vesicle,  in  the  interior  of  which  other  cells  are  sub- 
id  in  a  definite  order  of  suoceasion  • 

■•■eiioM  •€  urbrid*. — If  the  pollen  of  one  species  is 
!blize  the  ovules  of  another,  the  seed  will  often  pru- 
ermediate  between  the  two  parents.  These  are  termed 
)  analogous  to  mules  in  the  animal  kingdom.  As  a 
brids  can  only  Iw  produci'd  l)ctween  plants  which  are 
sd,  as  between  the  different  species  of  the  same  genus, 
species  of  Heath,  Fuchsia,  Cereus,  Rhododendron, 
eadily  inoculate  each  other,  »nd  produce  interme- 
is  found,  however,  that  many  plants  which  seem  to 
ted  do  not  hydridize.  Thus,  hybrids  are  not  met 
the  Apple  and  Pear,  between  the  Gooseberry  mid 
itwecn  the  IJaspberry  and  Strawberry.  The  ovules  of 
fertilized  with  the  pollen  of  Fuchsia  liilgens,  pro- 
fving  intermediate  forms  between  these  two  species, 
eediing  plants  closely  resemble  the  one  parent,  and 
but  they  all  partake  more  or  less  of  the  characters  of 
examination  of  the  foliage,  conclusions  may  be  drawn 
be  the  character  of  the  flower.  Mr.  Thwaites  men- 
hich  a  seed  produced  two  plants  extremely  ditlereut 
ind  character ;  one  partaking  rather  of  the  character 
ens,  and  the  other  of  Fuchsia  coccinea. 
case  of  hybridization,  there  appears  to  be  a  mixture  of 
from  the  pollen-grain  and  the  ovule,  just  like  tlie 
endochromes  in  tlnwerlesa  plants;  and  the  nature  of 
'nds  on  the  preponderance  of  the  one  or  other.  Some 
that  the  pollen-grains  require  to  be  of  the  same  form 
in  order  to  admit  of  artilicial  union  taking  place;  but 
njecture.  It  is,  however,  requi-siie  that,  fur  successfi.] 
pollen  should  be  in  a  state  of  full  maturity,  and 
eel.  Hybrids  perform  the  same  functions  as  their 
ey  do  not  perpetuate  themselves  by  seed.  They 
iled  by  offsits  or  cuttings.  If  not  absolutely  sterile 
uaUy  become  so  in  the  aiurse  of  the  second  or  third 
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generation.  Ilerbert  mentions  ingfances  of  hybrid  Naraasosa,  from 
which  he  attempted  in  vain  to  obtain  9**d.  The  cause  of  this  rteribty 
has  not  been  determined.  Some  have  referred  it  to  an  alteration  in 
tlie  pollen.  Hybrids  may  be  fertilized,  however,  by  the  pollen  taken 
from  one  of  the  parents,  and  then  the  oflspring  ussumes  the  chai«cti-r» 
of  that  parent 

518.  Hybrids  are  rarely  produced  naturally,  as  the  stigma  is  i 
likely  to  be  affected  by  the  pollen  of  its  own  stamens  than  by  I 
of  other  plants.  In  dioecious  plants,  however,  this  is  not  the 
and  hence  the  reason,  probably,  of  the  numerous  so-calJed  apecien  < 
Willows.  Hybrids  are  constantly  produced  arlificiaUy,  with  the  ' 
of  obtaining  choice  flowers  and  fruits,  the  plants  being  prop 
an«rwards  by  cuttings.  In  this  way  many  beautiful  Koses,  Aukaa, 
Rhododendrons,  Pansies,  Cactuses,  Pelargoniums,  Fuchsias,  CaloM- 
larios,  Narcissuses,  &c.,  have  been  obtained.  By  this  process  el 
inoculation,  and  carefully  selecting  the  parents,  gardeners  are  enabW 
to  increase  the  size  of  the  flowers,  to  improve  their  colour,  to  rendtr 
tender  plants  hardy,  and  to  heighten  the  flavour  of  fruits.  Herixrt 
thinks,  from  what  he  saw  in  Amaryllides,  that  in  hybrids  the  flo]^* 
and  organs  of  reproduction  partake  of  the  characters  of  the 
parent,  while  the  foliage  and  habit,  or  the  organs  of  vegetatifl 
&eni'»le  the  male. 

619.  This  subject  is  important  as  connected  with  the  origin  sirf  i 
limitation  of  species.     If,  as  some  of  the  old  authors  beliered,  tkf» 
were  only  a  few  species  originally  formed,  and  all  the  rest  in  tl* 
result  of  hybridization,  there  appears  to  be  no  limit  to  species,  aixl »  I 
permanence  in  thoir  characters.     This,  however,  is  not  borne  oot  by 
facts ;  the  generally  received  opinion  being,   that  types  of  all  u* 
cpecies  now  in  existence  were  originally  placed  on  the  globe,  and  ih*! 
Uiete  have  given  origin  to  an  otTspring  like  themselves,  o^wblt  f 
reproducing  the  species.     Hybrids,  on  the  other  hand,  are  raw  in  « " 
wild  state,  and  they  are  seldom  |>ernianent  and  fertile.     Even  wk«» 
they  are  so,  there  seems  to  be  a  tendency  in  the  offspring  to  wW 
to  one  or  other  of  the  original  types  from  which  they  sproog. 

•.— Fnrrr,  o»  tbb  Pistil  abrivzd  at  Uatitbitt. 

920.  After  fertilization,  yarioua  changes  take  place  in  the  puH  <i  , 
the  flower.  Those  more  immediately  concerned  in  the  proocK  •*• 
anther  and  stigma,  rapidly  wither  and  decay,  while  the  fiUnwnlitf' 
style  often  remain  for  some  time ;  the  floral  envelope*  abo  b«c««»  | 
dry.  the  petals  fall,  and  the  sepals  are  either  deciduous,  ot  riB* 
persistent  in  an  altered  form  ;  the  ovary  becomes  enlarged,  Ibnaf 
the  pericarp  (rtfl,  around,  and  s«;vsr.  fruit) ;  and  the  oriihi  *• 
4leveIoped  as  the  teeds  containing  the  embryo-plant.    The  MB  fi^ 
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ii  Strictly  applied  to  the  mature  pistil  or  ovary,  with  the  seeds  in  ita 
interior.  But  it  often  includes  other  parts  of  the  flower,  such  as  the 
l»«t»  and  floral  envelopes.  Thus,  the  fruit  of  the  Hazel  and  Oak 
couisli  of  the  ovary  and  bracts  and  caly.x  combined ;  that  of  the 
k Apple,  Pear,  and  Gooseberry,  of  the  ovary  and  calyx;  and  that  of 
fme  Pine-apple,  of  the  ovaries  and  floral  envelopes  of  several  flowers 
combbed.  Fruits  formed  by  the  ovaries  alone,  as  the  Plum  and  the 
Gtipe,  seem  to  be  more  liable  to  drop  off  and  suffer  from  untiiTourable 
teuber,  than  those  which  have  the  calyx  entering  into  their  oom- 
pontion,  as  the  Gooseberry,  the  Melon,  and  the  Apple, 
521.  In  general,  the  fruit  is  not  ripened  unless  fertilization  has 
I  effected;  but  cases  occur  in  which  the  fruit  swells,  and  becomes 
■  tUippearance  perfect,  while  no  seeds  are  produced.  Thus,  there 
•eedleas  Oranges,  Grapes,  and  Pine-apples.  When  the  seeds 
W  abortive,  it  is  common  to  see  the  fruit  wither  and  not  come 
to  maturity ;  but  in  the  case  of  Bananas,  Plantains,  and  Bread-fruit, 
ike  non-development  of  seeds  seems  to  lead  to  a  larger  growth,  and 
•  greater  succulence  of  the  fruit. 

622.  In  order  to  comprehend  the  stmcture  of  the  fruit,  it  is  of  great 

■Biportance  to  study  that  of  the  ovary  in  the  young  state.     It  is  in  this 

•»y  only  that  the  changes  occurring  in  the  progress  of  growth  can  be 

wermined.     The  fruit,  like  the  ovary,  may  be  formed  of  a  single 

*pel,  or  of  several     It  may  have  one  cell  or  cavity,  then  being  um- 

kiMlar  (ttnus,  one,  and  loculus,  box  or  cavity)  ;  or  many,  multUocular 

(mdAu*,  many),  &o.     The  number  and  nature  of  the  divisions  depend 

«  the  number  of  carpels,  and  the  extent  to  which  their 

•iJges  are  folded  inwards.     The  appearances  presented  by  the    ^^.-^ 

wiiy  do  not,  however,  always  remain  permanent  in  the  fruit. 

Great  changes  are  observed  to  take  place,  not  merely  as  regards 

tile  increased  size  of  the  ovary,  ita  softening  and  hardening, 

but  also  in  its  internal  structure,  owing  to  the  suppression, 

■nlargement,  or  union  of  parts.    In  this  way  the  parts  of  the 

fruit  often  become  unsymmetrical,  that  ia,  not  equal  to,  or  some 

Kialtiple  of,  the  parts  of  the  flower ;  and  at  times  , 

tfaey  are  developed   more  in  one  direction   than 

■oother,  so  as  to  assume  an  irregular  appearance. 

In  the  Ash  (fig.  437),  an  ovary  with  two  cells,  each 

Qootaining  an  ovule  attached  to  a  central  placenta, 

^  changed  into  a  unilocular  fruit  with  one  seed ; 

One  ovule,  2,  having  become  abortive,  and  the  other, 

9,  gndnally  extending  until  the  septum  is  pushed 

ts  one  side,  becoming  united  to  the  walls  of  the  cell, 

ttg,  or.— Sana,  m  Samtrold  frnit  of  Pnulnoi  oxrphylU.  I.  Entire,  with  Iti  wlnr,  o.  % 
Mvw  Mfftfon  cot  tnnsrerwly.  to  nhow  tiuit  It  contlau  or  two  locuUiiientA;  une  of  which.  I,  ti 
«aan)t%  (ad  k  ndaecd  to  >  laj  tmmli  ovliy,  wblla  tlia  other  U  much  euLtrsed,  and  filled  wltk 
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and  the  placenta  appearing  to  be  parietal.     In  the  Oak  and 
ovary  with  tliree  cells,  and  two  ovules  in  each,  changes  intoi 
celled  fruit  with  one  seed.     Similar  changes  take  place  La 
chestnut,  in  which  the  remains  of  the  abortive  ovules  ans  ofV«n  i 
the  ripe  fruit.     In  the  Coco-nut,  a  trilocular  and  triovular  o» 
changed  into  a  one-celled,  one-seeded  fruit.    This  abortion  noay  dc 
on  the  pressure  caused  by  the  development  of  certain  ovules,  or  it  i 
proceed  from  the  influence  of  the  pollen  not  being  communic 
all  the  ovules.     Again,  by  the  growth  of  the  placenta,  or  the  foji 
inwards  of  parts  of  tlie  ovary,  divisions  may  take  place  in  the  ' 
which  did  not  exist  io  the  ovary.     In  Pretrea  Zangaebarica,  •  < 
celled  ovary  is  changed  into  a  four-celled  fruit  by  the  extension  ati 
placenta.     In  Cathartocarpus  Fistula  (fig.  395),  a  one-celled  ova 
changed  into  a  fruit  having  each  of  its  seeds  in  a  separate  cell,  in  ( 
sequence  of  spurious  dissepiments  being  produced  in  •  hon' 
manner,  from  the  inner  wall  of  the  i 
fertilization.     In  Tribulus  terrestria, 
tlie  ovary  (fig.  438)  has  slight  projectio 
its  walls,  interposed  between  the  ovules,  I 
when  the  fruit  b  ripe,  are  seen  to  liave  for 
tinct  transverse  divisions  (fig.  439  c),  or  ( 
dissepiments,  separating  the  seeds,  g.    In  / 
golus,  the  folding  of  the  dorsal  sutiue  inwanbe 
verts  a  one-celled  ovary  into  a  two-cellrj  truit| 
'  523.  The  development  of  cellular  or  pulpy  matter  frequently  i 
great  changes  in  the  fiitit,  and  renders  it  difficult  to  discover  it*  f 
tion.  In  the  Strawberry,  the. axis  becomes  succulent,  and  bean  tbto 
on  its  convex  surface  :  in  the  Rose,  there  is  a  fleshy  lining  of  the  ( 
(sometimes  called  a  disk),  which  bears  the  carpels  on  its  cooa 
face.     lu  the  Gooseberry,  Grape,  Guava,  Tomato,  and  Pom^ 
the  seeds  nestle  in  pulp  formed  apparently  by  the  pkoentaa. 
Orange,  the  pulpy  matter  surrounding  the  seeds  is  forued  by  I 
cells,  which  are  produced  from  the  inner  lining  of  the  peric 

.124.  The  pistil,  in  its  simplest  state,  consists  of  a  carpel ' 
leaf,  with  ovules  at  its  margin  i  and  the  same  thing  will  be  i 
the  fruit,  where  the  pericarp,  as  in  the  Bean  (fig.  440),  I 
carpellary  leaf,  and  the  seeds  correspond  to  the  ovules. 
oondtts  usually  of  three  htycrs ;  the  external  (fig.  440  <),  or  9H*V 
(*»i,  upon,  or  on  the  outside,  xa;xo(,  fruit),  corrcsponduig  loJ»* 
lower  epidermis  of  the  leaf;  the  middle  (fig.  440  m),  or  mm^t 
(jtitcs,  middle),  representing  the  parenchyma  of  the  leaf;  and  "♦ 
intenial  (fig.  440  n),  or  mtkcarp  (l>2»,  within),  etiuivulent  u>  ^ 

nf.4ia— Oen  »  leodtflNM  of  lb*  ofirrtrmtalu  rtnlil^  «■!  wwi»ay.j 
«ciiiioi«wnMim  of  Uw  mjcttloa*, «.  tnm  Um  noMk  vbMi  u*  Ibhitm(4  tiKnaii 

fyg  4aa.— Tin  mme  In  •  luanini  lUte,  •hownc  Ik*  ttiaamw  fnlBaafc  ii  < 
tutu  tavlUcik  In  ooa  «f  wUldi  •  tti,  t,  U  l<(t 
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'  epidermis  of  the  leaf,  or  tlie  epithelium  of  the  ovaiy.  In  some 
L^tuti,  as  Colutea  arboresceas,  the  pericarp  retains  its  leaf-like  appear* 
iBoe,  but  in  most  coses  it  becomes  altered  both  in 
oanssteDce  and  in  colour.  SoiDetimes  the  three 
ptru  become  blended  together,  as  in  the  Nut ;  at 
other  times,  as  in  the  Peach,  they  remain  separ- 
lilble.  In  the  latter  frmt,  the  epicarp  is  thickened 
f  ibe  addition  of  ctlls,  and  can  be  taken  off  in 
Ine  form  of  what  is  called  the  skin ;  the  mesocarp  '''■I 
becomes  much  developed,  forming  the  flesh  or 
pulp,  and  hence  has  sometimes  been  called  sarco- 
vp  («>•;£,  flesh),  while  the  endocarp  becomes 
Wdened  by  the  production  of  woody  cells,  and 
baa  the  stone  or  putamen  {pvlamen,  a  shell),  im- 
Bedittely  covering  the  kernel  or  the  st-ed.     The  **" 

■me  arrangement  is  seen  in  the  fruit  of  the  Cherry,  Apricot,  and 
Plum.  In  these  cases,  the  mesocarp  is  the  part  of  the  fruit  which  is 
ntra.  In  the  Almond,  on  the  other  hand,  the  seed  is  used  as  food, 
•hile  the  shell  or  endocirp,  with  its  leathery  covering  or  mesocarp, 
•od  ita  greenish  epicarp,  are  rejected.  The  pulpy  matter  found  in  the 
Ulterior  of  fruits,  such  as  the  Gooseberry,  Grape,  and  Calhartoeurpus 
fiftnla  (Gg.  395),  b  formed  from  the  placentas,  and  must  not  be  con- 
founded with  the  sarcocarp. 

525.  In  the  Date,  the  epicarp  is  the  outer  brownish  skin,  tJie  pulpy 
Butter  is  the  mesocaqi  or  sarcocarp,  and  the  thin  papery-like  lining  is 
the  endocarp  covering  the  hard  seed.  In  the  Pear  and  Apple,  the 
Witer  »kin  or  epicarp  is  composed  of  the  epidermis  of  the  caly.x,  com- 
hmed  with  the  ovary ;  the  fleshy  portion  is  the  mesocarp,  formed  by 
the  cellular  portion  of  the  caly.x  and  ovary ;  while  the  scaly  layer, 
ioniung  the  walls  of  the  seed-bearing  cavities  in  the  centre,  is  the 
endocarp.  In  die  Medlar  (fig.  472),  the  endocarp  becomes  of  a  stony 
wdness.  In  the  Melon,  the  epicarp  and  endocarp  are  very  thin, 
*hile  the  mesocarp  forms  the  biilk  of  the  fruit,  varying  in  its  texture 
ttd  taate  in  the  external  and  internal  part.  The  rind  of  the  Orange 
consists  of  epicarp  and  mesocarp,  while  the  endocarp  forms  partitions 
>n  the  interior,  filled  with  pulpy  cells. 

526.  Thus,  while  normally  the  divisions  oi  the  fruit  ought  to  indi- 
QUe  the  Dumber  of  the  carpels  composing  it,  and  these  carpels  should 
*«ch  have  three  layers  forming  the  widls,  it  is  found  that  frequently 
Ute  divisions  of  a  multilocular  fruit  are  atrophied  or  absorbed,  in  whole 
V  in  part,  and  the  layers  become  confounded  together,  so  that  they 
^pear  to  be  one.     Again,  in  fruits  formed  of  several  carpels,  the 
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endocarp  and  mesocarp  are  occasionnllj  so  ranch  developed  Mkl 
the  epicaq)  nuly  on  the  free  dorsal  fnce  of  the  fruit,  fonmag  ac 
which  is  wholly  external,  as  in  the  Cnstor-oil  plant,  Enphod 
Mallow.     Occasionally,  the  endocarp  remains  attached  to  the  i 
forming  cells,  in  which  the  seeds  are  placed,  while  the  oaSttl 
separates  from  it  at  certain  points,  and  leaves  a  row  of  cavitiaf 
sabataoce  of  the  pericarp  itself. 

627.  While  in  many  frails  the  calyx  becomes  incorporated  y 
pericarp,  there  are  others  in  which  it  is  closely  applied  to  liw  I 
but  still  separable  from  it.     Thus,  in  the  fruit  of  Mirabilia  J«' 
441,   1),  when  a  section  is  made  longitudinally  (fig.  4' 
hardened  calyx,  c  c,  is  observed  dbtinct  from  the  fruit,  / 
this  instance  incorporated  with  the  seed,  but  at  once 
its  style,  #.     The  same  thing  occurs  in  Spinncia  or  .'^: 
III  the  Yew  (fig.  442),  there  is  an  external  succul 
formed  by  modified  bracts,  which  here  occupy  the  pl.i 
nnd  surround  the  seed,  g,  which  is  naked,  inasmuch  as  it  u  DOti 
tained  in  a  true  ovary  with  a  style  and  stigma. 


441.11 


*a 


528.  The  part  of  the  pericarp  attached  to  the  pedoncle  is  ctU 
bane,  and  the  part  where  the  style  or  stigma  existed  is  the  aptx. 
latter  is  not  always  the  mathematical  apex.     In  Alcbemilla,  ' 
and  Boraginacete,  it  is  at  the  base  or  side  (figs.  400,  401,  402). 
style  sometimes  remains  in  a  hardened  form,  rendering  the  fruit 
late ;  at  other  times  it  falls  of!^  leaving  only  traces  ol  its  existence, 
presence  of  the  style  or  stigma  serves  to  distinguish  certain 
seeded  pericarps  from  seeds. 

52i'.  As  in  the  case  of  the  carpel,  so  in  the  mature  ovary 
of  it,  the  edges  unite  towards  the  axis,  and  constitute  the  Teni 
(fig.  443  a  v),  while  the  back,  corresponding  with  the  midril 

nf.  ML— rtvlt  of  HlnbllU  JtUp*.    I.  Kotlra.    1  Cat  lonitlhidliMllT.  t»  t 
ttoo.    e  c  Lover  nut  of  calyx  hArdencd,  and  forming  an  oqmt  cnvtlo^    t.  "Hm  n* ' 
entered  by  Urn  caiyx.    The  tnircuments  of  th«  fruit  are  tncofporaM4  wKk  mom  ^  ft 
which  liaa  fcMO  alas  coL    Tlie  fiuit  Is  diatlogulalicd  b/  Iha  raaaloa  of  Um  mfltk  is  a>  Ifea  ■ 

•t  li«  has    ( c 
■«J.».|1lit»Tl 


saTMv* 


IMa 


ML— Fnilt  of  Tana  Oacala,  Die  Tew.    k,  Imbrlcslad  hnrCa  at  11* 
Mkinc  th«  plao  of  th«  perlcaip.    Tbla  aoTcloiie  coran  the  aad.  f. 
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443  s  d).  The  inner  suture  in  some  froits  formed 
,as  the  Apricot  and  Bladder  senna, 
Istinct  furrow  or  depression,  conse- 
fag  inwards  of  die  carpellary  edges ; 
the  outer  or  dorsal  suture  is  also 
lioctly  visible.  When  the  fruit  con- 
lature  carpels,  all  meeting  in  the 
together,  then  the  dorsal  suture  is 
Illy  ;  but  in  cases  where  the  phicen- 
t  bee  central,  then  the  edges  of  the 
eing  near  the  surface,  may  present 
I  marks  of  the  ventral  sutures. 
t  sutures  are  formed,  there  are  usually  two  bundles 
|nue  (6g.  443),  one  on  each  edge.  The  edges  of  the 
D  intimately  united,  as  not  to  give  way  when  the  fruit 
■se  it  is  called  indehiscent  (in,  used  in  the  sense  of 
open),  as  in  the  Acorn  and  Nut ;  at  other 
feuB  between  the  two  vascular  bundles, 
ral  or  dorsal  suture,  so  as  to  allow  the 
sd  then  it  is  deJiiscent  (deftisco,  I  open), 
the  pericarp  becomes  divided  into  dif- 
b  ore  denominated  valves,  the  fruit  being 
Hilar,  or  multivalvular,  &c.,  according  as 
I  or  many  valves.  These  valves  separate 
Or  partially.  In  the  latter  case,  the  divi- 
the  form  of  teeth  at  tlie  apex  of  the  fruit, 
log  apicilar,  as  in  Car)-uphyllaceaB  (tig. 
{Ul  slits  of  the  ventral  suture,  when  the 
tee  at  the  apex,  as  in  Saxifrages. 
M  Praiia  arc  either  dry,  as  the  Nut,  or  fleshy,  a* 
ipple.  They  may  be  formed  of  one  or  several  car- 
former  case  they  usually  contain  only  a  single  seed, 
0  so  incorporated  with  the  pericarp  as  to  appear  to 
iruits  are  called  pseuJo-apermous  (y),iui<i(,  false,  and 
fcjse-seeded,  and  are  well  seen  in  the  grain  of  Wheat. 
presence  of  the  style  or  stigma  determines  their  true 

ivkvtu.  when  composed  of  single  carpels,  may  open 
(lire  only,  as  in  the  follicles  of  Pajony ;  by  the  dorsal 
V  both  together,  as  in  the  legume  of  the  Pea  and 


|p«l  of  Helletionil  fotldiu  lAor  dchljcence     f  <  Donal  mtnrei    j  •, 
Vpel,  wbcD  niAtur«,  0[ien«  on  tbn  vantral  rotate,  and  fonnt  Uis  fruit 

dry  w«d-Teuel  of  Ceruthun  Iririkle  tflcr  dehiKcace,     c,  Pentattnt 
Bog  It  Uu  t^tx,  V,  Into  tea  teeth,  wtalcH  Uullota  tlia  •ammlU  «l  •• 
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,u.w_„  i  in  which  cases  the  dehiscence  is  called  etUuroL    When  i 
of  several  united  carpels,  the  valves  may  separate  throngh  tht  ( 
ments,  so  that  the  trait  will  be  resolved  into  its  origin»l  r-— ^ 
Rhododendron,  Colchicura,  &o.     This  dehiscence,  ia  oa 
taking  place  throngh  the  lamellD)  of  the  septum,  is  etUed 
(septum  and  cado,  I  cut)  (figs.  445,  446).     The  Talves  nmj  i 


from  their  comaiissare,  or  central  line  of  union,  carrying  the  i 
with  them,  or  they  may  leave  the  latter  in  the  centre,  so  at  10  in 


Fig.  44«.— dpiiil*  of  DIfrttalli  pnnnina  at  the  moaml  tl 
e  c  Mfwnto  bjr  dinrion  of  the  arptwn,  <<  d;  to  u  to  taiM  tt* 
tb*  >pei  >n  •aeii  the  Kodt,  ;. 

Fig.  4M.— Infcflur  portloD  of  the  nine  enenle  cot  tmunmlr,  to  ilMw  Ik* 
■Vta>,<teia«dbxthetiniiiui£r&e«eof  tbecuyelikcb   ^js  PlMiaMISlM 
Jceiliic  Into  the  uterlor  of  the  earitlei.    ;,  Seedc 

VlK.  447.'-<}ipfla]e  (trfeonemH  rri;mM>>  of  Rlclnm  mmuiimk,  Gutor-oQ  pleal,  it 
aehlirenc*  The  three  cupeli  or  cocci,  <  c  r,  ete  tepenied  Crom  the  aiK  «,  1>7  * 
■I  ant  tmlled  ^ee  ig-  tlii),  *Bd  which  renulu  la  •  colanaur  term.  thMt  eaot 
br  thrtr  tetwl  eatnre,  ^  (L 


fl(.  4«t,-C*iW(de  of  bto  ofNalac  tar  lotBlMM  dabtaMBcc^ 
^ri»«Ni.— Ofpnle^erHRilnucmdeilaiiliMnrlBf  '    ' 


kxallctdtl 

orpwtltloD.    i,  Beede. 
Odrsia  ■ogoMiCblu,  the  nlree  of  which,  ft. 
The  wpentlon  takee  piece  fmn  ebon 


il»  locollclilil  driller—    •iv.TiM' 


rif.  4M,-C>piiile 
«  e,  tr  eeplUlr««al  di 

■Ma«  MMl  «ie  aKlm  a,  ranelH  In  the'eeolre,  with  an  (nIeetlBa 
■plb   |^TlMiMdiegU4Uiedla'" 
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the  axis  a  column  of  a  cjlinJrical,  conical,  or  prismatic  shape, 
bioh  has  received  tbe  designation  of  columeila  (Kg.  447  c).  The 
■■00  between  the  edges  of  the  carppls  may  be  persistent,  and  they 
muf  dehisce  by  «he  dorsal  satore,  or  tlirough  the  back  of  the  locnla- 
B«als,  as  in  tbe  Lily  and  Iris  (fig,  448).  In  this  case  the  valves  are 
giinned  by  the  halves  of  the  cells,  and  the  septa  either  remain  united 
ttlie  axis,  or  they  separate  irom  it,  carrying  the  placentas  with  them 
449j,  or  leaving  them  in  the  centre.  This  dehiscence  is  loailicidal 
lut,  cell,  and  ectdo,  I  cut).  Sometimes  the  fruit  opens  by  the 
sutnre,  and  at  the  same  time  the  valves  or  wails  of  the  ovaries 
parate  from  the  septa  (fig.  450),  leaving  them  attached  to  the  centre, 
I  in  Dotoia.  This  is  called  seplifragal  dehiscence  {aejitam  and  frango, 
I  tirpsk),  and  may  be  looked  upon  as  a  modification  of  tbe  loculicidal. 
Tbe  Kparation  of  the  valves  takes  place  either  from  above  downwiirds 
(6g.  450).  or  from  below  upwards  (tig.  461). 

533.  Sometimes  the  axis  is  prolonged  as  far  as  the  base  of  the 
■^les,  as  in  the  Mallow  (fig.  452),  and  Castor-oil  plant  (fig.  453), 
f>e  carpels  being  united  to  it  by  their  iiices,  and  separaUng  from  it 


II  «1  4U  iM 

%id>oiit  opening.  In  the  Umbelliferae  (fig.  454),  the  two  carpels 
4|iarate  from  the  lower  part  of  the  axis,  and  remain  attached  to  a 
pralongation  of  it,  called  a  carpophore  (««(t<>;,  fruit,  andfojiw,!  bear), 
ft  podocnrp  (xoD;,  foot,  and  xM^vis,  fruit),  which  splits  into  two 
mt.  454  ay,  and  suspends  them.     Hence  the  name  eremocarp  (<c;>juii«, 

to- 
ll^ M—Onpfiile  or  8w1ctTnlaIIa>i5itoiil,ai>eiilOK  by  niTMlhpm  below  opwanik    Tkcleitcn 
Ivt  llM  MflK  ■4inils»tiaD  as  In  Sir.  4a0. 

fb.  tn  -Fruit  (if  Main  rotundiAilia,  vltb  half  the  carpeb  coroprlalng  It  rcBioTed.  to  ifaaw 
1^  agja,  a.  M  «  Mcta  M\tj  an  attached.  Tlila  axia  emla  at  the  point  where  the  ttjrle,  a,  ia  pro- 
*«it.  <<,  The  carpela  wbleh  ire  left  attached  to  tlie  axla.  anmnd  which  they  are  nrsnged  In 
a«vlWIlaM  maoner.    The  lateral  forfoce  of  tlic  two  carpela  In  front,  d,  la  expeacd. 

Wtm  ^g^^-TtiaocetnB  capanle  of  Bldnna  comniunla,  Caator-oU  plant,  rut  vcttlcallj,  to  ahow 
Mi3d&  4L  vrolflaiicod  between  tbe  catpeK  and  tenntoatlng  br  aoiall  eorda  or  fiuuc&ll,  /,  whieh 
|s4bI  M«  tiio  loeulnmenta,  and  are  attached  to  aa«U  ;f,  Mda  •zpoMl,  «ci>  nnDMUIed 
*r«tia7Ui»c«H,c.   pp,  Pailnvp. 


s« 
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I  suspend),  applied  to  this  fruit.  In  Geroniaces,  the  axis  is' 
longed  beyond  the  caqiels,  forming  a  carpophore,  to  which  the  | 
are  attached,  and  the  pericarps  separate  from  below  upwards,  b 
dehiscing  by  their  dorsal  suture  (tig.  455).  Carpels  of  this  kiq 
called  cocci  (KOKKtc,  seed,  berry),  and  the  fruit  is  said  to  be  tricot 
&c.,  according  to  the  number  of  separate  carpels.  In  the  c« 
many  Eupborbiaces,  as  Ilura  crepitans,  the  i 
separate  with  great  force  and  elasticity,  the  I 
being  called  dimlient  (diuilio,  I  burst).  j 

534.  In  the  Siiiqua,  or  fruit  of  CradAnj 
Wallflower,  (6g.  456),  the  valves  separate  j 
the  base  of  the  fruit,  leaving  a  central  n^ 
or  frame,  r.  The  replum  is  considered  as  Ij 
formed  by  parietal  placentas,  which  remain  attH 
to  the  fibro- vascular  line  of  the  suture,  the  ft 
'"  giving  way  on  either  side  of  the  suture.     laj 

chidaceoj  (fig.  457),  the  pericarp,  when  ripe,  separates  into  I 
valves,  by  giving  way  only  on  the  margins  within  the  sutures,  ^ 
the  placentas  are  united  j  and  when  the  valves  fall  o^  the 


iaie  lefl  in  the  form  of  three  arched  repla,  or  frames,  to 
liaeeda  are  attached.     In  the  case  of  a  free  central  placenta,  ^ 
i^Talvei  separate,  it  is  sometimes  difficult  to  tell  whether  the  dcVw 


4M.— Fnilt  or  cranioaup  of  PrmgM  niojiter*,  mn  amUHOktam 
or  ifhmlg,  r  r,  leixrate  ttoiD  IM  ulik  ».  uid  *ra  Mth 


An  eplcynauA  dkh. 
aafaiacnutL    *, 


»»•« 
"*«•- 


ric.  4M 

ManoAfM 

«<,  PanMaot  ttf\m  with  awoUeu  buet,  fttrmlni  ni\ 
■    ric.  4M  — Fralt  or  nuton  eurid  o(  Ooranloni 

.fnigntaA  ualiuik.    i  (,  Tlw  ■tyloa^  U  Ant  nnliol  to  tho  bMk,  ( 

,.Minr  npwirda,  along  wltb  Urn  cui>«l>^  •  »,  "Ucb  ttahliG*  by  ihiii  donil  nlBm  4l 

The  frv>t  la  MMDeUmM  csIImI  imiobulc  _ 

^     n«.  JM.    glllgm  of  ChcatuUiu  CheliL  WttUewOT,  Orhlwlii«  bjr  tm  ni^  •AJ 
,annt*(h«ii»fruMorrBplaiD,r.    #,  Sooio  »tT»n»»a  on  »ltli«rm*r»lii     i  T»»  «lat« 

7>1(.MT.— Ccpolo  of  cixU»  BucnUta  at  th«^p»rM  uT  (ieIil<cwio»__^  ffSSfS!* El 


41 T.— Capolo  of  OrcUa  macnlata  at  th«  pMlMt  uT  delilacaiicv 
I  crownlnc  ttoo  frnlt    r  »,  ScKinniU  of  tlw  ixrlrani  •U'-  " 
^^  Atifaid  t^U  cr  pUmdUs  wUaii  nnalB  yotaMMUi  I 


Uwain  crownlnc Ibo (rnlL    r »,  S«ipn<MiU of 'tlw  ixrlrani  which  u«  MMkfO 
■  lBBonliMil,aa4kiMaatMil 
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1i  Kpticldal  or  locoliddal,  inasmuch  as  there  are  no  dissepiments, 
asd  the  placentas  and  seeds  form  a  column  in  the  axis.  Their 
nmber,  as  well  as  their  alternation  or  opposition,  as  compared  with 
' !  sepals,  wUl  aid  in  determining  whether  the  valves  are  the  entire 
arpellory  leaves,  as  in  septicidal  dehiscence,  or  only  halves  united,  as 
in  locolicidaL  In  some  instances,  as  in  Linum  catharticum,  the  fruit 
fint  by  locuUcidal  de- 
and  aflertvards  the 
arpels  separate  in  a  septicidal 
iBuuer* 

535.  Another  mode  in  which 
fruits  open  is  transversely,  the 
dthisoence  in  this  case  being 
tilled  ciratmsciatUe  (eircttm, 
mnnd,  and  tcindo,  I  cut).  In 
nch  cases,  the  fruit  or  seed-ves- 
Klmaybesupposed  to  be  formed 
hj  a  noraber  of  articulated 
KSTCS  like  those  of  the  Orange, 
the  division  taking  place  where 
the  lamincB  join  the  petioles. 
In  this  dehiscence,  the  upper  part  of  the  united  valves  falls  off  in  the 
form  of  a  lid  or  operculum,  as  in  Anagallis  (fig.  458),  and  in  Hyos- 
<7araQB  (fig.  459),  and  hence  the  fruit  is  oflen  denominated  operculate 
{operculum,  a  lid).  In  some  instances  the  axis  seems  to  be  prolonged 
in  the  form  of  a  hollow  cup,  and  the  valves  appear  as  leaves  united  to 
it  by  articulation,  similar  to  what  occurs  in  the  calyx  of  Eschscholtzia. 
la  Lecythis,  or  the  Monkey-pot,  and  in  Couratari,  the  calyx  is  ad- 
herent to  the  seed-vessel,  and  the  lid  is  formed  at  the  place  where  the 
Uibe  of  the  calyx  ceases  to  be  adherent. 

536.  Transverse  divisions  take  place  occasionally  in  fruits  formed 
by  •  angle  carpel,  as  in  the  pods  of  some  leguminous  plants.  £x- 
taplfisare  met  with  in  Ornithopus,  Hedysarum,  (fig.  460),  Coronilla, 
^,  in  which  each  seed  is  contuncd  in  a  separate  division,  the  par- 
es being  formed  by  the  folding  in  of  the  sides  of  the  pericarp, 
distinct  separations  taking  place  at  these  partitions,  by  what  has 

termed  aotvbility.     Some  look  upon  these  pods  as  formed  by 
leaves  folded,  and  the  divisions  as  indicating  the  points  where 


Rf  V^ — Pfxldhtni  or  capsule  of  Anafnillli  orrenila,  opening  bj  drcnroidKUe  debtscenefi, 
CnMWcDt  calyx,  p,  Pofic&rp  dirlded  Into  two.  the  upper  port,  o,  separKtlnK  In  the  form  of  it 
Mve^wvlam.  On  th«  cuwole  %n  Keen  three  Hnea  piuuloK  t^om  the  twae  to  the  ftpex,  Aud 
^^UM  fb«  cma  TmlTe&    9,  Seeds  fbnnini!;  a  ftlnlMitar  mum  ruand  u  cenlni]  pUceots. 

I|(  vt, — OpercnUte  espilllla  or  Pyxidlum  of  ilyoicyajuiu  nltfer,  Henbana.  o,  Operculam  or 
at  cpmSnc  sii4  •Uowing  the  seeds  to  appear. 

tif.  Ma— Lonentacaona  leiama  or  loaentnni  of  Hedrnram  coronsrlum.     L  Entire,  the 

~     a  dtrMoB  behig  nearly  detached  ftmn  the  rest    %  Two  of  the  Joints  cut  lonsltucllnailjr  10 

t  the  various  locnlanents,  eacb  containing  a  seed.    This  seed-vessel  divides  into  separata 


taa  dtvMoii  being  nearly  detached  from  the  rest 
«•*  the  Borlons  locnlanents,  each 
■til  u%fr*  icnloiu  by  soUblUlv 


tn 


wephnmtioB,  bat  regard  the  legma*  or  pod  ■■  fetmol  brilK 
addrib  or  petiole,  mi  the  ptnuo  as  repreaeiittd  bjr  UM  Ml 
InKeooo  may  abo  be  diacMd  t^  partml  openagi  in  riM 
ealUd  poret,  wikich  are  liuiated  euKer  at  the  apex,  baaa^  or 

the  Poppj  (fig.  409X  tbe  opa 


place  bj  &i 

pdtate  pioceaaea  beaaaag  tkt 
In  Campaanlaa,  tbere  at« 
openiogs  towards  the  aaiddl 
(Ig.  461  <),  which  piero* 
pericarp  and  the  adherent  e 
ProgszDoiith  (tig.  462)  or  8d 
the  pericarp  gives  way  i 
Hxed  points,  Ibrrning  two 
orifices,  oae  of  whidi  oorre 
the  oppei  carpel,  aad  the  oti 
lower.  Tbeae  cnifioea  hsra 
appearance  at  the  margins,  «hich  has  given  rise  to  the  aaine  i 
a*  applied  to  iliis  mode  of  dehiscence. 

537.  €mr9»UgT- — Much  has  been  done  of  lole  in  the 
pology  (Mitfwi;,  fruit,  and  >«yof,  discoorseX  or  the  formalit 
fruit ;  but  much  still  remains  to  be  done  ere  the  tertninole| 
deportment  is  complete.  Many  classifi rations  of  fruitt  bi 
given,  but  they  are  confessedly  imperfect,  and  unfortanati 
confusion  has  arisen  in  consequence  ot'  the  aaats  aatnca  bm 
applied  to  diflTerent  kinds  of  fruit.  lu  many  caaea,  ihcfdl 
neoetiary  to  give  a  deecription  of  a  fruit  in  pbuse  of  uaing  I 
term.  There  are,  however,  some  names  in  general 
which  have  been  carefully  defined,  to  which  it  is  n( 
att«ntion. 

638,  Frnita  may  be  formed  by  one  flowc*,  or  they 
product  of  several  flowers  combined.  In  the  (brmer 
either  apoeafj)f>us  (axt,  separate,  and  ■«{««(,  £ruitX  or 
(2/iiXiw,  1  dissolve,  or  separate),  that  is,  composed  of  one 
pel,  or  of  several  separate  free  carpels ;  or  $ynoarpou»  (titt  t 
that  is,  composed  of  several  car])d8,  mora  or  IcM  O0Dq>lMd 
These  different  kinds  of  fruits  may  be  imiMwoml  (aot  «|H 
dehuctnt  (opening).     When  the  fruit  is  composed  of  '    ~ 


yif.  4SI.— CiMM  or  Cutpaiala  pantrlfolla,  openlni  by  holM  or  pora^  <(,  *MS| 
t,  Pw«wil  ealjrt,  hicui|i>»»m  below  iHih  th»  ii«ir«rp,  p,  ■ "" 


^  In  tit*  mlilat  of  which  U  wvu  Uk«  wlUi«r«4S  «iul  t 
Ai*la,<L    pubolnpn^riair  itii<  »all<  uniwyaikarpurftliaatyiu 
FlttSl—OlMlUaar  Anllrrtilniim  mains  KlDtaMMk,  IfMr  AMMaMT 
Pwtaip pimiratwl  iMwr  Uir  luinmli  kjr  UiiM  iMtoft  II,  IwotTwIiMfet 
ntUmrnnk  «nil  onn  to  Uie  oUwr.    The  aytttf  Ikcnfaulalii 

IVUt<t}l»,4. 
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^^^^^^         nn>ERiBCxirr  APocAiiPors  vruits. 

^Bnl  flowers  united,  it  is  usaal  to  find  the  bracts  and  floral  enrelopes 

^Bft  joined  with  them,  so  as  to  form  one  mass ;  hence  such  fruits  are 

oiled  muitipte  or  atU/wcarpoua  {<l»rfo,-.  flower,  and  xtfric,  fruit),    The 

tenn  gimpU  is  perhaps  properly  applied  to  fruits,  which  are  formed  by 

the  ovary  of  a  single  flower,  whether  they  are  composed  of  one  or 

several  carpels,  and  whether  these  carpels  are  separate  or  combined. 

Smple  fruits  are  hence  sometimes  denominated  Monogytioecial  {ft^tf, 

one,  yv'r),  pistil,  and  olxiot,  habitation),  as  being  formed  by  one  gycen- 

ciuBi,  while  multiple  fruits  are  called  polygynacial  (<roXi)f,  many)  as 

being  formed  by  many  g;yD<£cia. 

FrtuU  which  art  the  Produce  of  a  Single  Flower. 


559.  Aptarfmmm  Frail*. — These  fruits  are  formed  out  of  one  or 
•cteral  free  carpels.  They  are  either  dri/  or  succulent :  the  pericarp, 
b  ibe  former  instance,  remaining  more  or  less  foliaccous  in  its  struc- 
ture, and  sometimes  becoming  incorporated  with  the  seed;  in  thu 
litler,  becoming  thick  and  Qeshy,  or  pulpy.  Some  of  these  do  not 
open  when  ripe,  but  fall  entire,  the  pericarp  either  decaying,  and  thus 
lUowing  the  seeds  ultimately  to  escape,  iis  is  common  in  fleshy  fruits, 
or  remaining  united  to  the  seed,  and  being  ruptured  irref^ularly  when 
tbe  young  plant  begins  to  grow ;  such  fruits  are  indehiscerU.  Other 
^KXarpoua  fruit>(,  when  mature,  open  spontaneously  to  discharge  the 
seeds,  iind  are  dehiscent. 

540.  ladeUarrni  Apacarpona  Fraiu,  when  formed  of  a  single  mature 
CUjxl,  frequently  contain  only  one  seed,  or  are  monosperrnous  (jtitoi, 
me,  and  rtia*m,  seed).  In  some  instances  there  may  have  been  only 
aBe  ovule  originally,  in  others  two,  one  of  which  has  become  abortive. 

541.  The  Achasnium  («,  privative,  and  x*'''".  I  open),  is  a  dry 
feoiuwpennouB  fruit,  the  pericarp  of  which  is  closely  applied  to  the 
Md,  bat  separable  from  it  (Gg. 

^48J).    It  may  be  solitary,  form- 
a  single   fruit,   as   in   the 
«w  (fig.  227  a),  where  if 
supported  on   a    fleshy   pe- 
nde,  p ;    or  aggregate^  as  in 
Dculus   (fig.   4G4),   where 
■chenia  are  placed  on 
'"•  eommcm  elevated  receptacle. 
In  the  Strawberry,  the  achicnia 

«»  placed  on  a  convex  succulent  receptacle.     In  the  Rose,  they  are 
npported  on  a  conoive  receptacle,  covered  by  the  calycine  tube  (fig. 


k  W    lAfhWlllffn  or  IntlcTilKont  montisperons  cnrpel  A'om  t)ie  pl«tl1  of*  RjinnncutuJi. 
I^ISL— I.  BlmnAr  ftchcmutii,  ^«Ith  ixmikIi  pdiiU  on  the  [vricjirp,  fnim  the  )>l*til  tif  Rannn- 
yjy  ■— «~t»»     %  AcligalBm  cat  trunavenwly  to  alioir  the  Kcd,  t,  no<  idhereat  to  li>s 


nrnkHisoKiTT  AF0CA8P0U8  rwjm. 

270),  and  in  the  Fig,  they  are  placed  inside  the  hollow  peduncle  or 
receptacle  (fig.  246),  which  ultimately  forms  what  is  commonly  oiled 
the  fruit.  In  the  Rose,  the  aggregate  achoenia,  with  their  geoml 
covering,  are  sometimes  collectively  called  Cynarrhodum  («»)•,  a  icf, 
and  ;b2o>,  a  rose,  seen  in  the  dog-rose).  It  will  thus  be  remarked, 
that  what  in  common  language  are  called  the  seeds  of  the  Strawbeny, 
Kose,  and  Fig,  are  in  reality  carpels,  which  are  distinguished  from 
seeds  by  the  presence  of  styles  and  stigmas.  The  styles  occasiooitly 
remain  attached  to  the  acheenia,  in  the  form  of  feathery  appendagefs 
as  in  Clematis,  where  they  are  called  caudate  (auida,  a  tail). 

542.  In  Compositie,  the  fruit  which  is  sometimes  called  Cff>^ 
{Kuypixn,  a  box),  when  ripe,  is  an  achceniam  united  with  the  tube  J 
the  calyx  (fig.  279  t).  The  limb  of  the  calyx  in  the  CompoaiUB «»*- 
times  becomes  pappose,  and  remains  attached  to  the  fruit,  as  ia 
Dandelion,  Thistles,  Ac.  (fig.  279  0-  When  the  pericarp  i*  thia, 
and  appears  like  a  bladder  surrounding  the  seed,  the  achcnium  be- 
comes a  Utricle,  as  in  Amarantliacese.  Tliia  name  ia  often  given  to  fruiB 
which  differ  from  the  achicnium,  in  being  composed  of  more  than  AM 
carpel.  When  the  pericarp  is  extended  in  the  form  of  s  winged  Ip 
pendage,  a  Samara  (samera,  seed  of  Elm)  or  lamaroid  «*««*■ 
produced,  as  in  the  Ash  (fig.  437),  common  Sycamore  (fig.  465),  ioi 
Uinea  (fig.  466).    In  these  cases,  Uiere  are  usually  two  aohnoia  united, 


«? 


one  of  which,  however,  as  in  Fraxinus  oxyphylla  (fig.  -437),  aaj  b« 


fig-  «•».— 8wi>-tm»b1  of  AwT  rwaOo-jplnluiin,  nintiMMul  of  hro 
MWiw  cupcU  vatlcd.  a,  Upptr  p«rt  fcnnlnit  •  diirxJ  wing.   I,  Uiwar 
tt  tk«  hmdunmu 

_n>'^-**'"'"'^*°'''°™<'>o'^lt<><Hlnt«.    t.  Fmlatait  itrla.    ktwn 
OWMnumefiL    <  ■.  UarKlnal  wiim  or  >U. 

JUt  ««7.-Cu7ai]d<  of  senile  nrtila,  RJ^^    I.  Xnllni    1.  Cnl  IHMHIl^l 
Mbamil  IQ  |h«  (wiclet  of  the  perlcvp, 


■UMiM  or  «ii«Mfli^| 
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The  Wing  (fig.  4G5  a)  is  formed  by  the  carpel,  and  is  either 

!.&  a  prolongation  from  the  median  vein  (fig.  465  a),  or  marginal, 

librmed  by  the  laterul  veins  (fig.  466  a).    It  surrounds  the  fruit 

linally  in  the  Elm.    When  the  pericarp  becomes  so  incorporated 

nith  the  seed  as  to  be  inseparable  from  it,  as  in  Grains  of  Wheat,  Maize, 

Bye  (fig.  467),  and  other  grasses,  then  the  name  Caryopais  {x»(iii,  a 

nut,  and  (x}/!:,  nppearance)  is  given. 

543.  There  are  some  fruits  which  consist  of  two  or  more  achsenia, 
It  6r8l  united  together,  but  which  separate  when  ripe.  Of  this  nature 
ia  the  fruit  of  the  Tropicolum  or  Indian  Cress,  also  that  of  Labiatie, 
ud  Boraginaceee,  which  is  formed  of  four  achicnia  attached  to  the 
uis  (fig.  402),  whence  the  common  style  appears  to  proceed.  Some 
of  these  are  occasionally  abortive.  In  the  ripe  state  the  pericarp 
Kpafttes  from  the  seed  in  these  cases ;  and  thus  there  is  a  transitioa 
from  indebiscent  acheenia  to  single-seeded  dehiscent  pericarps.  So 
lisD  the  Cremocarp  {Kcifiia,  to  suspend),  or  the  fruit  of  Umbellifera 
(fig.  454),  wliicb  is  conipo.sed  of  two  achicnia  united  by  a  commissure 
10  t  cummon  axis  or  carpophore  {xa^rof,  fruit,  and  ^ojio,  I  bear), 
from  which  they  are  suspended  at  maturity.     It  is  sometimes  deno- 

^jsinated  dAachanium  {ll(,  twice),  from  the  union  of  two  achojuia,  which 
■B  this  instance  receive  the  name  of  mericarps  (jii^of,  part),  or  hemicarpa 
{tfunif,  half,  and  na^xof,  fruit). 
544.  The  Nut  or  Glans.  This  is  a  one-celled  fruit  with  n  hardened 
pwtnrp,  surrounded  by  bracts  at  the  base,  and,  when  mature,  con- 
toing  only  one  seed.  In  the  young  state,  the  ovary  contains  two  or 
more  ovules,  but  only  one  comes  to  maturity.  It  is  illustrated  by  the 
fruit  of  the  Hazel  and  Chestnut,  which  are  covered  by  leafy  appendages, 
■■i  the  form  of  a  husk,  and  by  the  Acorn,  in  which  the  leaves  or  bracts 
L  We  united  so  as  to  form  a  cupula  or  cup  (fig.  257).  The  parts  of  the 
B  Pcncarp  of  the  Nut  are  united  so  as  to  appear  one.  In  Sagus,  or  the 
^L  &go  Palm,  it  is  covered  by  peculiar  closely  applied  scales,  giving 
^■1i>«  appearance  of  a  cone. 

1^^    545.  The  Drupe  (dnipce,  unripe  olives).     This  is  a  succulent  fruit 
^tted  by  a  pericarp,  consisting  of  epicurp,  mesocarp,  and  endoearp ; 
'  when  mature,  containing  a  single  seed.     This  term  is  applied  to 
;h  fruits  as  the  Cherr)',  Peach,  Plum,  Apricot,  Mango,  Walnut, 
In>eg,  and  Date.     The  i-nducarp  is  usually  hard,  forming  the  stone 
^  the  truit,  which  encloses  the  kernel  or  seed.     The  mesocarp  is 
pulpy  and  succulent,  so  as  to  be  truly  a  sarcocarp  (Peach), 
It  it  ii  sometimes  of  a  tough  texture,  as  in  the  Almond,  and  at  other 
Bore  or  less  fibrous.     There  is  thus  a  transition  from  the  Drupe 
NuL     Moreover,  in  the  Almond,  there  are  often  two  ovules 
,  only  one  of  which  comes  to  perfection.     In  the  Walnut,  the 
•"^ocarp,  which  is  easily  separable  into  two,  forms  prolongations  which 
*>ttr  into  the  interior,  and  cause  a  remarkable  division  in  the  seed. 
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It  haa  been  sometimes  called  Tryma.     lu  the  Raspberry  and 
•everal  small  drupes  or  drupels  are  aggregated  so  oa  to 
EtOBria  (ir>i;e,'.  a  companion). 

546.    BcbtoccBI  ^^mmrpwmm  Vrmilm. — ^These  opeO  in 

and  nsaally  oontaia  more  than  one  seed,  being  either  fewH 
oUgospermoua  {iXSyof,  few,  and  trrif/Mi,  a  seed),  or  manj-seedc 
apermous  (toXi;;,  many). 

547.  FoUkU  {foaiailu*,  a  little  bag).     This  is  a 
carpel,  containing  several  seeds,  and  opening  by  the 
suture  (figs.  443,  468).     It  is  rare  to  meet  with 
follicle  forming  the  iruit     There  are  usually  several  ] 
gated  together,  either  in  a  circular  manner  on  a 
receptacle,  as  in  Hellebore,  Aconite,  Delphinium,  and  , 
piadaceee ;  or  in  a  spiral  manner  on  an  elongated 
as  in   Magnolias,   Bankaias,   and    Liriodendron   (fi^ 
Occasionally,  as  in  Magnolia  grandidora,  soaie  g£  the  i  ' 
open  by  the  dorsal  suture. 
548.    tlie  Legwnt  ot  I'od  (tegumen,  pulse)  is  a  solitary,  atmpte,  i 

tare  carpel, 


A- 


n*  MS— n>mctoarde)ilK-cnt  inuy.4c«(lca  carpel cf  AanQMU  rnlculiL  ( 
fsBkle  dchtwrs  h\'  t\\f-  rvntral  surnre  only. 

^I*.  M'.i     !  rinuB  MdTum.  rmmon  Pat,  oprmA    ||  n  fetn 

UC  dakiv  nLral  ud  itarul  niture.    t  t,  Vtlroa  kmnad  b*  llM  '(*•  lUn  I 

PBwy.    ,     .  ..|)  w  o»tCTii»l  l>jer  or  Um  MrWif,    t^,  Katfmry  or  Mtnrfl 

D«IWM«a  Uirir  inc  nu-aorjirp  !■  MtiutcsJ.    a,  8fi««U  pUKvdoiM  w«r  Um  oUMr.aOKftii  ^ 
;il»iTaa  bj  Mon  ftmlcull  i>r  ifinli.  //.    Ttui  pliwenta  Ainna  t  n>m>*  llw  ikag  tkt  < 
Mtara,  1%   •  4  TIm  donal  Hilutc  cumauooiUiic  to  Uia  nMrtb  q(  Um  tarMtttfy  Ivt 

Fir.  <70.— lafooM  tf  IUtjacr.Ki>ua  ('.'v<ii<tu  urtannH),  Cbowtiic  u  '  ~  ~  ' 
pailcarpi. 
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■  to  isdarle  each  need  in  a  separate  cell,  and  when  ripe,  the  differeol 
dtvisioo*  of  the  pod  separate  from  each  other.  This  constitutes  the 
Lcmtntum  {lomenlum,  bean -meal),  or  lomeTitactom 
ie9iif>i«  of  Iied)'saniin  coronarium  (lig.  460),  Coronillas, 
Ornithopos,  dec  In  Medicago,  the  legume  is  twisted 
Gke  a  snail  (fig.  471),  and  in  Qesalpinia  coriaria,  or 
Ihri-divi,  it  la  vermiform  or  curved  like  a  worm ;  in 

Carmichaelia,  the  valves  give  way  close  to  the  suture, 

lad  separate  from  it,  leaving  a  division. 

549.  BrtcmrpouM  Fmiia  are  formi^d  by  several  car- 
pelt,  which  ore  so  united  together  as  to  appear  one  in 
their  mature  state.  These  fruits  are  either  dry  or 
•Doculent ;  in  the  former  case,  being  usually  dehiscent, 
b  the  latter,  indehiscent. 

550.  ladckiaccBi  Hjutmr^omm  Fraiu, — The  Berry  {baccd)  IS  a  succu- 
lent fruit,  in  which  the  seeds  are  immersed  in  a  pulpy  mass,  formed 
by  the  placentas.  The  name  is  usually  given  to  such  fruits  as  the 
Gooseberry  and  Cxirrunt,  in  which  the  calyx  is  adherent  to  the  ovary, 

J^^  placentas  are  purietal,  the  seeds  being  ultimately  detached 

^^^■S  placenta,  and  lying  loose  in  the  pulp.     Others  have  applied 

^^^Eto  uiose  in  which  the  ovary  is  free,  as  in  the  Grape,  Potato,  and 

Atdina,  and  the  placentas  central  or  free  central.     The  latter  might 

^  Kporated  under  the  name  Uva  (grape).     In  general,  the  naiue  of 

^mxait  at  berried  is  applied  to  all  pulpy  fruits.     In  the  Pomegranate 

Lw«re  is  a  peculiar  baccate  many-celled  fruit,  having  a  tough  rind 

^*HBed  by  the  calyx,  enclosing  two  rows  of  carpels  placed  above  each 

Bwiex.    The  seeds  are  immersed  in  pulp,  and  are  attached  irregularly 

BP  ''^^  purictes,  base,  and  centre.     The  fruit  has  been  called  Balausta 

WUgiiUi>t7n,  flower  of  pomegranate),  and  the  tough  rind  is  called 

^Pnnium  (a  n.amc  applied  to  it  by  Pliny). 

^^851.  The  Pepo  or  Peponida  (xixm,  a  pumpkin),  is  illustrated  by 
ae  fmit  of  the  Gourd,  Melon,  and  other  Cucurbitaces,  where  the 
■pjx  it  adherent,  the  rind  b  thick  and  fleshy,  and  there  are  three  or 
^Pon  Med-bearing  parietal  placentas,  either  surrounding  a  central 
^•*ity,  or  sending  prolongations  inwards.  The  fruit  of  the  Papaw 
P*»einblcs  the  Pepo,  but  the  ovary  is  not  adherent  to  the  calyx. 
M.  "52.  The  Ilujyeridium  (golden  fruit  in  the  garden  of  Hesperides)  is 
Bfte  name  given  to  the  fruit  of  the  Orange,  &c.,  in  which  the  epicarp 
■■xi  mesocarp  form  a  separable  rind,  and  the  endocarp  sends  prolonga- 
PtOBi  inwards,  forming  triangular  divisions,  in  which  pulpy  cells  arc 
'  Wniloped  so  as  to  surround  the  seeds  which  are  attached  to  the  inner 

■  iBgie.    Both  Pepo  and  Uesperidium  may  be  considered  as  modifica- 
■piiH  of  tho  Burry. 

^u^.  llie  Pome  {pomum,  ma  apple)  seen  in  the  Apple,  Pear,  Quince, 

^^^B  (°1(.471.— TwlHedorqilral  Icgumof  Hadloica 
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&c,  18  a  fleshy  fruit  with  the  calyx  adherent,  and  forming  along  willk 
the  epicarp  and  mesocarp  a  thick  cellular  mass,  which  is  eatable,  wUIq 
the  endocarp  is  scaly  or  homy,  and  tbrms  separate  cells  enclosing  t 
seeds.  The  covering  of  the  colls  is  sometimes  stony,  as  in  the  , 
(fig.  472),  and  the  Holly,  forming  what  has  been  called  a  A'n 
(nucula,  a  nut).  In  the  Medlar,  the  stony  endocarps  are  called ; 
(ni;^»,  the  stone  of  the  fruit).     In  Comus  mas  (fig.  473X  there 


4n 

two  stony  cells,  n,  surrounded  by  the  fleshy  epicarp  and  mesocaip,  m1 
as  they  are  close  together,  and  one  is  often  abortive  (fig.  478  i  h 
there  is  a  direct  transition  to  the  Drupe. 

554.  Drhiaccni  Rpirarr***  FraiM. — The  Capsule  (coptido,  a  Btilt 
chest).  This  name  is  applied  generally  to  all  dry  sjmcarpoos  finite 
which  open  by  valves  or  pores.  The  valvular  capsule  is  observed  is 
Digitalis  (fig.  445),  Hibiscus  esculentus  (fig.  449),  CedreU  angnstilolii 
(fig.  450),  Mahogany  (fig.  451),  and  Cerastium  Tiacosam  (fig.  44ft 
The  porous  capsule  is  seen  in  the  Poppy,  Antirrhinum  majua  (fig.  iSi), 
and  Campanula  persicifolia  (fig.  461).  Sometimes  the  capsule  opot 
by  a  lid,  or  by  circumscissile  dehiscence,  and  it  is  then  caDM  > 
Pyxidium  (pyxis,  a  box),  as  in  Anagnllis  arvensis  (fig.  458),  HeobM* 
(fig.  459),  and  Lecythis.  The  capsule  assumes  a  spiral  form  in  ite 
Helicteres,  and  a  star-like  or  stellate  form  in  Illicium  anisatum.  b 
certain  instances,  the  cells  of  the  capsule  separate  from  each  other,  ui 
open  with  elasticity  to  scatter  the  seeds.  This  kind  of  captnle  '*  ■* 
with  in  Hura  crepitans,  and  other  Euphorbiaceas,  where  the  oood,  coo- 
taining  each  a  single  seed,  burst  asunder  with  force  (fie.  458);  amlta 
GeraniacesB,  where  the  cocci,  each  containing,  when  mntnre,  uji»lJ.» 
one  seed,  separate  from  the  carpophore,  and  become  curved  upmud* 


Mip.    f,  8«rcoc«rp.     M.  Kodocau-p.  ranninij  ftooj  coraugt^of  lb« 


nt.  471— fnit  (/  raanM  HMIu  (MnpUmt 
f,  8«rcoc«rp.     M.  Kodocau-p.  ronnine  fta, 
i  nociiluilum,  and  tbe  hmrd  rrntml  celt*  njrraiui. 


pew,  m»d  quuee,  the  fruit  nuy  ti«  rtiniKlpred  u  m»pow4  ot  ttoAf 
totrnA  br  ■  pQlp7  disk  wltirh  linrt  the  calyx. 
Tie-  i7«  — rrali  ot  Ooniui  mu,  comtuuo  Cornel.    1.  Trancren*  • 


III  111*  acdlw,  nvM  M  lalttJB* 
or  MnlnMaMlktMM 


ktif  <if  thctMliy  poitim,  •,  k>  u  to  thaw  Iho  natrml  kemd, 
fniit  Uiruush  tlic  cmtnU  portiiin,  it,  thnwiop  thai  tl  eoBalatad  uf  I 
Inriilamfnta  cmptjr,  the  other  eootaialnf  a  arcd,  0- 
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leir  adherent  styles  (fig.  455).     In  the  former  case,  the  fruit 
ctively  has  been  oillcd  Rtijina  (iriy/jui,  a  niptiire). 
5.  The  Siliqua  (siliqua,  a  husk  or  pod)  (fig.  456),  may  be  con- 
1  as  a  variety  of  the  capsule,  opening  by  two  valves :  these  are 
ietkcfaed  from  below  upwards,  close  to  the  sutures,  bearing  thin 
"  placentas,  which  are  united  together  by  a  prolongation  called 
tlum,  or  spurious  dissepiment,  dividing  the  fruit  into  two.     'Die 
ds  are  attached  on  either  side  of  the  replum,  either  in  one  row  or 
Itwo      When  the  fruit  is  long  and  narrow,  it  is  called  Siiic/ua ;  when 
and  short,  it  is  called  Siticula.     It  occurs  in  cruciferous  plants, 
|WalUiower,  Cabbages,  Cresses,  &c.    The  siliqua  may  be  considerwl 
'bnned  of  two  carpels,  and  two  parietal  placentas  united  together 
IjU  to  form  a  two-celled  seed-vessel.     Some  say  tliat  in  its  normal 
it  consists  of  four  carpels,  and  that  two  of  these  are  abortive, 
are  four  bundles  of  vessels  in  it,  one  corresponding  to  each 
ire,  which  may  be  called  vcUvular  or  pericarpial,  and  others  running 
DBg  the  edge  c^led  placental.     The  ri^plum  consists  of  two  lamellae. 
It  Mmetimes  exliibits  perforations,  becoming  fenestrate  (Jenestra,  a 

fow).     At  other  times  its  central  portion  is  absorbed,  so  that  the 
becomes  one-celled. 


Fruitt  which  are  the  produce  ofteveral  Flowers  united. 


556.  It  sometimes  happens  that  the  ovaries  of  two  flowers  unite  so 

Ito  form  a  double  fiuit.     This  may  be  seen  in  many  species  of 
Deysuckle.     But  the  fruits  which  are  now  to  be 
considered,  consist  usually  of  the  floral  envelopes,  as 
*ell  a»  the  ovaries  of  several  flowers  united  into  one, 
I'll  are  called  Multiple  or  Anthocarpous. 

557.  The  Sorosii  {ca^if,  a  congeries  or  cluster)  is 

•  ninltiple  fruit  formed  by  a  united  spike  of  flowers, 

fi  becomes  succulent.  The  fruit  of  the  Pine- 
(fig.  474)  is  composed  of  numerous  ovaries, 
envelopes,  and  bracts  combined  so  as  to  form 

•  succulent  mass.     The  scales  outside,  c  c,  are  the 
dified  bracts  and  floral  leaves,  which,  when  the 

pment  of  the  fruit-bearing  spike  terminates, 

•  in  the  form  of  ordinary  leaves,  and  constitute 

[crown,/.     Other  instances  of  a  sorosis  are  the  Bread-fruit  and 

i-fruit.     Sometimes  a  fruit  of  tliis  kind  resembles  that  formed  by 

gle  flower,  and  a  superficial  observer  might  have  some  difficulty 

rkiog  the  difference.     Thus,  the   Strawberry,  Mulberry,  and 

(  CC-^nthtfcmioua  fruit  of  Aduuim  mUtb.  Plno-apiila    AxU  txmrlng  nnmemoa  flowsn, 
'  I  of  which  mn  combined  with  the  bncu,  c  e,  to  (ono  Vat  fruU.  /,  Crown  o(  th«  Pliw- 
'  tifofviip^baeUatflanllesTw. 
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Kaspberry  appear  to  be  rery  like  each  oiher,  but  tbey  diftr  toi 
tlK'ir  structure.  Tlie  Strawberry  and  Raspberry  are  eaeh  the  p 
of  a  single  flowea-,  the  lomier  being  a  succulent  edible  reo 
bearing  achsniu  on  its  convex  surface ;  the  latter  being  a  coUet 
drupes  placed  on  a  conical  unpalatable  rec<>pMc)e ; 
the  Mulberry  (fig.  475)  is  a  sorosis  formed  by  i 
flowers  united  together,  the  calyces  beoomiug 
and  investing  the  pericarps. 

558.  Syconue  (rvxor,  a  fig,)  is  an  anthocarpous  t 
which  the  axis,  or  the  extremity  of  the  pedno 
hollowed,  so  as  to  bear  numerous  (lowers,  all  of  whi 
united  in  one  mass  to  form  the  fruit.  The  Fig  (fig 
is  of  tliis  natore,  and  what  are  called  its  seeds  ■ 
achcnia  or  monospermal  seed-vessels  of  the  numerous  fioweii  so 
through  the  pulpy  hollowed  axis.  In  Dorstenia  (fig.  245),  the 
less  deeply  hollowed,  and  of  a  harder  texture,  the  fruit 
often  very  anomalous  forms. 

559.  StrobStu  ((iT}6^iXo(,  fir-cone)  is  a  fruit-bearing 
leu  elongated,  ooren-d  with  scales,  eaeh  of  which  repraeoti  I 

flower,  and  has  two 
base  (fig.  470).  The  scales  i 
considered  as  bracts,  or  a*  fll 
carpcllary  leaves,  and  the  M 
mkBd,  as  there  is  do  B^ 
present  with  its  style  (h| 
Tills  fruit  is  seen  in  the  OC 
Fire,  Spruces,  Larches,  Ccdai 
which  have  received  the  na 
Coniferse,  or  cone-bearing,  ( 
account  The  scales  of  tfaeel 
are  sometimes  thick  and  i 
united,  so  as  to  form  a  m 
less  angular  and  rounded  a 
in  the  Cypress  fig.  477);  w 
the  Juniper  they  become 
and  are  so  incorporated  as  t 
a  globular  fruit  like  a  ha 
478),  which  has  received  the  name  of  Galbultu  (gaibubiM,  wM 
qyprees).  In  the  Hop  the  fruit  is  called  also  a  strobilos,  boMi 
aoalea  are  thin  and  membranoua,  and  the  eeedi  art  not 
contained  in  pericarps. 
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060. — TABUl.tR  ARRAicoEMmrT  or  FBOtn. 

JL  Simple  Fruits  formed  flrom  a  tingle  flower,  and  consisting  of  one  or  more  Carpels 
uther  feparale  or  combined;  thus  including  Apocarpous,  Aggregate,  and 
SynoupMU  FroiU. 

L  Inddiiscsnt  Pericarps. 

1.  OsoiHy  containing  >  single  lead : 

K     I*  f  Achamiom  (Litboaperrnuin). 

k  ^    Separable  bom  Vbe  seed -iitericarp  and  Cremoearp  in  TTmbelUririe, 

*  I  {     anil  Cypsela  in  Compoulie. 

^  •  Achaenia  endoeed  in  fleshy  tube  of  Cal}rx,  Cymuiirnhm  (Bosa). 

^^  I  loKpanible  from  Uie  wwd Con'opois  (Grasses). 

i  ^    Inflated  Utricle  (Chenopodiam). 

is    Having  a  copulate  involucrum Glana  (Acorn). 

*  [llaring  winged  appendages Samara  (Sycamore). 

Dripe,  with  a  two-valred  Eadocaip,  hariog  diviaions  mcteoding  Crom  its  Inner 

•nrface,  Tnjma  (Walnut). 
Aggregate  Drapes,  Elario  (Raspberry). 

t  Ooataioiog  two  or  mote  M«ds : 


Omy  adherent  to  Calyx,  Placenta  parietal,  Bttach-> 

mcnt  of  seeds  lost  when  ri|>e J 

attachment    permanent,  (^ 


k 

K 

I, 

«  1        rlod  thicic  and  hard. , ) 

*  S     Peculiar  berried  many-celled  trail,  with  two  or  more^ 

-  *        rwws  of  Carpels ) 

Oranr  not  adherent  to  Calyx,  Plaoenta  central 

Placenta  parietal. 


£?■ 


Elaviog  a  spongy  separable  rind,  and   separable) 
L    pnll'V  cells ) 


'Walls  of  oeBs  or  Endocarp  homy,  covered  by  a) 


flafay  Mesocaip  and  Etiicarpor  calycine  disk, 
Wallf  of  cells  or  Endocarp  stony,  covered  by  a) 
tehy  Hencarp  and  Epicarp  or  calydne  disli.T 


11. 


Bacca  (Gooaebeny). 
Pepo  (Gourd). 

Balaosta  (Pomegranate^ 

Uva  (Grape). 
Papaw  fruiL 

IIe9peri<liam  (Orange). 
Pomum  (Apple). 
Nucnlaninm  (Medlar). 


Dehiscent  Pericarps. 

'Opaiiag  by  Taotnl  Suture  only FoIUde  (Paony). 

Opaiiag  by  Tentral  and  Dorsal  Suture „ Legume  (Pea). 

Lammtum,  a  I.%ume  separating  into  distinct  pieces,  each  containing  a  seed 
(OrDilhopus). 
Opening  by  two  TaiTCB  which  eeparate  Itarn  a  Central)  Siliqna  (Cabbage). 

b      Bcfhan  or  Frame )  Silicula  (CapaaUa). 

,    OpcBiag  by  TnorraM  or  Ciicumscissile  DehiiK«nce....Pyxidiam  (Henbooe). 
J    (ttrnb^  by  «v.nl  Talvesor  pores,  without  Ventral  »  ^^  ^       ^ 

«r  Uursal  Suture  or  Rcplum „ „...,^  S 

C*(wile  adherent  to  Calyx ^.,..u^.. Diplotegia  (Campannla> 

A  loog  pod-Uke  Capsule Coratinm  (Glaucium). 

by  attiaration  of  tiaatic  Coed .........~,Bcgma  (Ilura). 
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B.  Fruits  foraicd  bv  the  union  of  MvenU  Fluwm,  and  ooniisting  of  Flonl  ] 
aa  well  w  Ovariei;    tboe  u«  Mollipl*  or  Anthoearponi. 


HoDow  Antfaocarpoiu  Fniit. 


Coorex  Antiiocwpoai  Frnit. 


-Syconns  (Fig). 

1  fanned  by  Indnntad  Calkki.— SmfaOai  (Ik 
Cone), 
fonncd  by  Soceulent  SptkiL — Sororfi  (Btmt~~ 
frniL 


7. — Uatcbatiox  or  thb  Pekicakt. 

6G1.  After  fertilization,  the  parts  of  the  ovary  begin  to  swell, 
foramen  of  the  ovule  is  more  or  less  closed,  the  stigma  becomes  i 
and  the  style  either  withers  and  falls  off,  or  remains  attached  a>  i 
hardened  process  or  apiculum ;  while  the  embryo  plant  is  developed 
in  the  ovule.     It  has  been  stated  that  fruits,  such  as  OraogM  and 
Grapes,  are  sometimes  produced  without  seeds.     It  does  not  appeir, 
therefore,  necessary  for  the  production  of  fruit  in  all  cases,  that  lb<  , 
proci'ss  of  fertilization  should  be  complete.     In  speaking  of  aeedia*  { 
Oranges,  Dr.  Bullor  states  that  the  thinnesa  of  the  rind  of  a  St.  Midiad 
Orange,  and  its  freedom  from  pips,  depend  on  the  age  of  the  W^ 
The  young  trees,  when  in  full  vigour,  bear  fruit  with  a  thick 
rind  and  abundance  of  seeds ;  but  as  the  vigour  of  the  plant  de 
the  peel  becomes  thinner,  and  the  seeds  gradually  diminish  in  otimlA 
till  they  disappear  altogether. 

562.  While  the  fruit  enlarges,  the  sap  is  drawn  towards  it,  and  •gi<'^ 
exhaustion  of  the  juices  of  the  plant  takes  place.  In  Annuals  this  (Of  I 
haustion  is  such  as  to  destroy  the  plants ;  but  if  they  are  prerolW  | 
from  bearing  fruit,  they  may  be  tawie  to  live  for  two  or  more  jWt  J 
Perennials,  by  acquiring  increased  vigour,  are  able  better  to  bear  d»  1 
demand  made  upon  them  during  fruiting.  If  large  and  bigtilT* 
flavoured  fruit  is  desired,  it  is  of  importance  to  allow  an  aecumuUtio 
of  sap  to  take  place  before  the  plant  flowers.  When  a  wy  7^^ j 
phut  is  permitted  to  •'<  ar  fruit,  it  seldom  brings  it  to  prrfeotion.  WbrtI 
a  plant  produces  fruit  m  very  large  quantities,  gardeners  arv  in  ttti 
habit  of  thinning  it  early,  in  order  that  there  may  be  an  iAerei<H| 
supply  of  sap  to  that  which  remains.  In  this  way.  Peaches,  NecMiiM  f 
Apricots,  &c.,  are  rendered  larger  and  better  flavoured.  Wh«o  lk> I 
fruiting  is  checked  for  one  season,  there  is  an  accumulation  of  nnlriti'«| 
matter,  which  bus  a  beneficial  effect  on  tlie  sub3e«]uent  crop. 

5G3.  The  pericarp  is  at  flrst  of  a  green  colour,  and  pcrfbrtDt  A* 
9«n.e  function!)  us  the  other  green  parts  of  plants,  decomposing  carKiait . 
acid  under  the  npency  of  light,  and  hberating  oxypen.  StoiiB»l 
found  by  experimenU  that  all  fruito  in  a  green  state  pcrforro  ihij  pio-| 
oen  of  deoxidntion.  As  the  pericarp  advances  to  moturity,  it  iUh*  j 
becomes  dry  or  succulent.  In  the  former  case,  it  changes  into  at 
or  >  white  colour,  and  has  a  quantity  of  ligneous  matter  dt^oatid  ^ 
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hnce,  so  as  to  acquire  sometimes  great  hardness,  when  it  is 
le  of  performing  any  active  process  of  vegetable  life ;  in  the 
',  becomes  fleshy  in  its  texture,  and  assumes  various  bright 
red,  yellow,  &c.  In  fleshy  fruits,  however,  there  is  frequently 
tion  of  ligneous  cells  in  the  endocorp,  forming  the  stone  of  the 
od  even  in  the  substance  of  the  pulpy  matter  or  sarcocorp, 
e  found  isolated  cells  of  a  similar  nature,  as  in  some  varieties 
I  where  they  cause  a  peculiar  grittiness.  The  contents  of  the 
w  the  circumference  of  succulent  fruits  are  thickened  by 
on,  and  a  process  of  endosmose  goes  on,  by  which  the  thinner 
>  of  the  inner  cells  puss  outwards  and  thus  cause  swelling  of 
L  As  the  fruit  advances  to  maturity,  however,  this  exhalation 
les,  the  water  becoming  free,  and  entering  into  new  combina- 
[n  oil  pulpy  fruits  which  are  not  green  there  are  changes  going 
hich  carbon  b  separated  in  combination  with  oxygen. 
Dry  fruits  may  remain  attached  to  the  tree  for  some  time 
hey  are  fully  ripe,  and  ultimately  separate  by  disarticulation, 
lally,  when  the  pericarp  is  thick,  it  separates  in  layers  like 
I.  Succulent  fruits  contain  a  large  quantity  of  water,  along 
lolose  or  lignine,  sugar,  gummy  matter  or  dextrine,  albumen, 
g  matter,  various  organic  acids,  as  citric,  malic,  and  tartaric, 
d  with  lime  and  alkaline  substances,  besides  a  pulpy  gelatinous 
which  is  converted  by  acids  into  pectine  or  pectose,  whence 
ad  is  formed  by  the  action  of  albumen.  Pectine  is  soluble 
r,  and  exists  in  the  pulp  of  fruits,  as  Apples,  Pears,  Goose- 
Currants,  Raspberries,  Strawberries,  &c.  Pectio  acid  is  said 
It  of  2H0,  C"  H"  O".  It  is  changed  into  a  jelly-like  matter 
a  jelly) ;  hence  its  use  in  making  preserves.  Each  kind 
is  tluvoured  with  a  peculiar  aromatic  substance.  Starch  is 
fesent  in  the  pericarp  of  the  fruit,  although  it  occurs  commonly 
seed.  In  Plantains,  Bananas,  and  Bread-fruit,  however, 
y  when  seedless,  there  is  a  considerable  quantity  of  starchy 
riving  rise  to  mealiness  when  these  fruits  are  prepared  as  fritters. 
Iters  are  also  found  in  the  cellular  tissue  of  many  fruits.  Tlius, 
»il  occurs  in  the  Olive,  and  essential  oils  in  the  Orange,  Lemon, 
ue,  Dictamnus,  &c. 

During  ripening,  much  of  the  water  disappears,  while  the 
I  or  lignine,  and  the  dextrine,  are  converted  into  sugar.  Berard 
liion  that  the  changes  in  fruits  are  caused  by  the  action  of  the 
of  tlie  air.  Fremy  found  that  fruits  covered  with  varnish  did 
n.  As  the  process  of  ripening  becomes  pert'ected  the  acids 
I  with  alkalies,  and  thus  the  acidity  of  the  fruit  diminishes, 
I  sweetness  increases.  The  formation  of  sugar  is  by  some 
td  to  the  action  of  organic  acids  on  the  vegetable  constituents, 
xtnne,  and  starch ;  others  think  that  the  cellulose  and  ligtiine 
V2 
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Are  similariy  changed  by  the  action  of  acids,  llie  tagar  of  frahi  ii 
grajte  or  starch  sugar,  called  also  Glucose.  Its  formula  is  C"  H" 0". 
In  the  Qrape,  when  yonng,  there  is  abundance  of  tartaric  add ;  bit 
ns  the  fruit  advances  to  maturity,  this  combines  with  potash,  so  M  to  , 
diminish  the  acidity.  Certain  fruits  owe  their  aperient  qoalitia  to lk«  ' 
saline  matter  which  they  contain.  In  seasons  when  there  is  little  ion, 
and  a  great  abundance  of  moisture,  succulent  fruits  become  wftiey, 
and  lose  their  flavour.  The  same  thing  frequently  takes  place  in  joosg 
trees  with  abundance  of  sap,  and  in  cases  where  a  large  supply  of  wittr 
has  been  given  artificially. 

566.  The  following  analysis  of  the  Cherry  in  its  unrip«  and  rip* 
8tat«,  as  given  by  Berard,  exhibit*  generally  the  chemical  composiMa 
of  sncculent  fruits : — 


Unrtpei 

CtUorophylle O-dS 

Sugar » „....  I'll 

Gum  or  dextrim 8-01 

CeUuIoM 2-44 

Albumon „ 0-21 

Malic  Add 1-75 

Lira* 0-14 

Watar 88-28 


10000 


t8li 

1-13 

MS 

0-&J 

J-01 

O-IO 

74^»* 

lUODO 


The  following  table  shows  the  changes  produced  on  the  water,  lagMi 
and  cellulose,  in  100  parts  of  unripe  and  ripe  fruits: — 


Apricot 

P«u* 

w«t«-. 

Unripe.     Ripe, 
..  ..89-89     74-87     .. 
90-81     80-24     .. 

noripa.     KIpe. 
<-<4     16  4«     .. 

...      o-es    U-Gl    .. 

...       1-12     18-12       . 
.  .     17-71     24-81      . 
...       6-46     1152     .. 

OeUftlcM. 
Uiirlp«    Blp4 

...    8-ei    IW 

...     8-01     l-»l 

;   :   1 

88-28     74-86     ... 

74-87     71-10     ... 

86-28     83-88     ... 

...     2-44     lit 
...      1'2C     l-ll 
...     S-80     »lt 

567.  It  is  not  easy  in  all  cases  to  determine  the  exact  time ' 
the  fruit  is  ripe.  In  dry  fruits,  the  period  immediately  befcjre  d«UH  I 
ecnce  is  considered  as  that  of  maturation ;  but,  in  pulpy  froitt,  tk**] 
is  much  uncertainty.  It  is  usual  to  say  that  edible  ^uita  are  npik| 
when  their  ingredients  are  in  such  a  state  uf  combination  as  t9  p^  j 
the  most  oCTeeable  flavour.  This  occurs  at  dilFvrent  p«riodt  in  i" 
fruits.  After  succulent  frniw  are  ripe  in  the  ordinorr  mom^  wal 
be  capable  of  being  used  for  food,  they  undergo  further  ofaMigtl^  ^i 
tlie  oxidation  of  their  tissues,  even  after  being  scparati-U  ttaa  ^  I 
plant.  In  !>ome  cases,  these  changes  improve  tlie  quality  of  tb*  ta^ 
as  in  the  case  of  the  Nfedlar,  the  austerity  of  which  is  tliua  ttiU  fuf**  i 
diminithod.  In  the  Penr,  this  process,  callL-d  by  Lindley  iit1b^(t 
the  French,  Mesti),  renders  it  soil,  but  still  fit  for  food «  ttlule  is  ikt  j 
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Apple,  U  caoiea  »  decay  which  acta  injuriously  on  its  qualities.  By 
Jm  process  of  oxidation,  the  whole  fruit  is  ultimately  reduced  to  a 
^■efiictive  mass,  which  probably  act«  beneficially  in  promoting  thq 
^■litiatioo  of  the  seeds  when  tiie  fruit  drops  on  the  ground. 
^■68.  llie  period  of  time  required  for  ripening  the  fruit,  varies  in 
Ubent  plants.     Most  plants  ripen  their  fruit  within  a  year  from  the 

time  of  the  expansion  of  the  flower.  Some  come  to  maturity  in  a  few 
^Kf<  others  require  some  months.  Certain  plants,  as  some  Coniieree, 
Hpiire  more  than  a  year,  and  in  the  Metrosideros,  the  fruit  remains 
Viebed  to  the  branch  for  several  years.     The  following  is  a  general 

ttlament  of  the  usual  time  required  for  the  maturation  of  different 

Ijadi  of  fruit : — 


Gnaet „ 18  to  4S  dayik 

Rttpbenr,  Strawtjcrrr,  Cheny , 2  monthj. 

BW-diOTT,  Ume-trep 3      — 

Bons,  Whitethorn,  Home-chestnut, 4       -^ 

Tine  P«v,  Apple,  Walnut,  Beech,  Plsm,  Not,  Almond,  6  to  6      — 

^OUtc,  Savin „ 7       — 

KColchicain,  Mistlcla „ 8  to  9      — 

^h^  CooUeta 10  to  12      — 

^BHb  Cotittrm,  certain  apedea  of  Oak,  HetrosidcnM,  store  12      — 

Tbc  ripening  of  fruits  may  be  accelerated  by  the  application  of  heat, 
b^  placing  dark-ooloiued  bricks  below  it,  and  by  removing  a  ring  of 
btrk  K>  as  to  lead  to  an  accumulation  of  sap.  It  has  been  observed 
tbat  plants  subjected  to  a  high  temperature  not  tmirequently  prove 
sbortive,  which  seems  to  result  from  the  over  stimulation  causing  the 
pwJuction  of  unisexual  flowers  alone.  Trees  are  sometimes  made  to 
pnduce  fruit,  by  checking  their  roots  when  too  luxuriant,  and  by 
fnncnting  the  excessive  development  of  branches. 

569,  OeaiUaa.— A  very  important  benefit  is  produced,  both  as  n- 
{■ris  the  period  of  fruiting  and  the  qu.-ility  of  the  fruit,  by  the  procen 
of  gnfting.  This  is  accomplished  by  taking  a  young  tmg  or  scion, 
>lled  a  grc^  and  causing  it  to  unite  to  a  vigorous  stem  or  stock,  thus 
Vsbliog  it  to  derive  a  larger  supply  of  nutritive  matter  than  it  could 
cdi«nn««  obtain,  and  checking  its  vegetative  powers.  In  place  of  a 
^  or  cutting,  a  bud  is  sometimes  token.  In  order  that  graining 
**!  be  snooMiftilfy  performed,  there  must  be  an  aihnity  between  the 
PA  sad  the  stock  as  regards  their  sap,  &c.  It  has  oflen  been  snp- 
pMsd  that  any  kinds  of  plants  may  be  grafted  together,  and  inst«Boe* 
**  mentiooed  by  Virgil  and  Pliny,  where  different  fruits  are  said  to 
^e  b«en  borne  on  the  same  stock.  This  was  probably  produced  by 
vbitthe  French  call  Orefe  da  charlatans, — catting  down  a  tree  within 
*lbett  distance  of  the  ground,  and  tlien  hollowing  oat  the  stomp,  and 
fittliag  within  it  several  young  trees  of  different  species ;  in  a  few 
}ari  they  grow  up  together  so  as  to  fill  up  the  cavity,  and  appear  to 


S84 


DIFFEBENT  MODES  OP  ORAmHO. 


be  one.     The  deception  is  kept  up  better,  if  some  buds  of  the  pari 
slock  have  been  kept  alive.     Fortune  gives  an  instance  in  the  Pi 
jaub  of  a  Peach  growing  out  of  on  old  Mango  tree  about  six  or 
feet  from  the  ground.     In  this  case  the  Peach  had  its  roots  in 
ground,  and  had  grown  through  the  hollow  stem  of  the  Maugo. 

570.  The  object  which  gardeners  wish  to  secure  by  grafting,  is 
improvement  of  the  kinds  of  fruit,  the  perpetuation  of  good  rarieta 
which  could  not  be  procured  from  seed,  and  the  hastening  of  the  peri 
of  the  fruit-bearing.  Grafling  a  young  twig  on  an  older  stock  ' 
the  effect  of  making  it  flower  earlier  than  it  would  otherwise  do.  T\ 
accumulation  of  sap  in  the  old  stock  is  made  beneficial  to  the  ti 
and  a  check  ia  given  at  the  same  time  to  its  tendency  to  prodi 
leaves.  Although  the  general  law  is,  that  grafting  can  only 
place  between  plants,  especially  trees,  of  the  same  family,  there 
certain  exceptions.  Lorantbaceous  parasites  can  form  a  union 
genera  in  different  orders. 

571.  Mr.  Knight  did  much  to  improve  fruits  by  graiUng.  S 
believed,  however,  that  a  graft  would  not  live  longer  than  tlie  natun 
limit  of  life  allowed  to  the  tree  from  which  it  has  been  taken.  In  tU 
way  he  endeavoured  to  account  for  the  supposed  extinction  of 
valuable  varieties  of  fruits,  such  as  the  Grolden  pippin,  and  man^ 
apples  of  the  seventeenth  century.*  He  conceived  that  the  only 
method  of  propagating  plants  was  by  seed.  Uis  views  have 
confirmed  by  physiologists.  Many  plants  are  undoubtedly  pro| 
naturally  by  shoots,  buds,  tubers,  &c,  as  well  as  by  sera; 
certain  that  the  life  of  slips  may  be  prolonged  by  various 
beyond  the  usual  limit  of  the  life  of  the  parent  stock.  The 
ic  propBgmted  naturally  by  the  stem,  the  Strawberry  by 
Couch-grass  by  creeping  stems.  Potatoes  and  Jerusalem 
tubers,  the  Tiger-lily  by  bulblets,  and  Achimenes  by  scaly 
tubers.  The  fruits,  moreover,  which  Mr.  Knight  thought  bad 
peored,  such  as  Red  streak,  Golden  pippin,  and  Golden  Harrev, 
exist,  and  any  feebleness  that  they  exhibit  does  not  appear  to 
from  old  age,  but  seems  to  be  owing  to  other  causes,  soeb  ■■ 
of  the  soil,  cold,  violence,  and  mutilation.  Vines  have  been 
by  perpetual  division  from  the  time  of  the  liomans.  A  sU| 
from  a  Willow  in  Mr.  Knight's  garden,  pronounced  by  him 
from  old  age^  was  planted  ia  the  Edinbiirgh  Botanic  Gardco 
years  ago,  and  is  now  a  vigorous  tree,  although  the  original 
long  nnce  undergone  decay.  It  is  true,  however,  that  a  ci 
from  a  specimen  already  exhausted  by  excessive  devclopmeol 
parts,  will  partake  of  the  impaired  vigour  of  its  parent,  and  will 
less  constitutional  energy  than  that  taken  from  u  rigorotu 

572.  In  grafUng,  various  metliotls  have  been  adopted.    Odi 
*  8m  KbIcM'i  BorUenltuBl  Fiptn^  (to,  London,  U4I,  l^tt. 
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ly  fty  approach,  or  inarching,  when  two  growing  plants  are 
igelher,  and  afttr  adhesion  one  is  severed  from  its  own  stock, 
left  to  grow  on  tlie  other.    This  kind  of  adhesion  sometiinea  takes 
Me  naturally  in  trees  growing  close  together.     It  is  well  seen  in  a 

ree  in  the  bur}'ing-ground  at  Killin.  The  brunch  of  the  some  tree 
also  be  bent,  so  as  to  become  united  to  the  stem  at  two  points. 
HI  is  often  seen  in  the  Ivy.  The  roots  of  contiguous  trees  occasion- 
1  Quite  by  a  process  of  grafting,  and  to  this  is  attributed  the  con- 
ned rigour  of  the  stump  of  Spruce-trees  cut  down  on  the  Swiss 
imtaius.  This  natur.il  grafting  of  roots  has  been  observed  in  the 
bite  Pine  (Abie*  peclinata),  and  sometimes  in  the  Red  Pine  {Abies 
mIni),  as  well  as  in  the  Scotch  Fir  (Pinus  aylveslria). 
US.  The  usual  method  of  grafting  is  by  scions  or  slips,  which  are 
plied  to  the  stock  by  a  sloping  surface,  or  are  inserted  into  slits 
it  by  cl«ft-grajliu(j,  or  into  perforations  by  icimhle  or  peg-grajting. 
hf^grafting  or  longut-griifling  is  performed  by  inserting  a  tonirue 
■ift  process  of  the  stock  between  the  lips  of  a  cut  in  the  scion. 
Wtrafiing  resembles  whip-grafting,  but  is  performed  on  the  side 
Ik  stock  without  heading  it  down.  Sometimes  several  slips  are 
etd  in  a  circular  manner  round  the  inside  of  the  bark  of  the  stock 
crown-gra/ling ;  or  the  bark  of  a  portion  of  the  stock  is  removed, 
1  that  of  the  scion  is  hollowed  out,  so  as  to  be  applied  over  it  like 

parts  of  a  flute,  hence  called  Jlute-gra/ting.  Budding  is  practised 
Ue  removal  of  a  bud  from  one  plant,  along  with  the  portion  of 

bark  and  new  wood,  and  applying  it  to  another  plant,  in  which  a 
liar  wotind  has  been  made.    Grafting  is  usually  performed  between 

woody  parts  of  the  plants,  but  herbaceous  parts  may  also  be 
ted  in  this  way.  The  graft  and  stock  are  secured  by  clay,  or  by 
••-wax  and  tnllow,  or  by  Indian  rubber,  gutta  percha,  or  collodion. 
74.  By  grafting,  all  our  good  varieties  of  apples  have  been  pro- 
ed  from  the  Crab  Apple.  The  seeds  of  the  cultivated  apples,  when 
n,  produce  plants  which  have  a  tendency  to  revert  to  the  original 
r  Crab.  Grafted  varieties  can  only  be  projwigated  by  cuttings. 
I  influence  exercised  by  the  stock  is  very  marked,  and  it  is  of  great 
ortsnce  to  select  good  stocks  on  which  to  gralt  slips.     In  this  way 

fruit  is  often  much  improved  by  a  process  of  ennobling,  as  it  is 
mL  The  scion  also  seems  in  some  cases  to  exercise  a  remarkable 
ct  on  tlie  stock.  Slips  taken  from  varieties  with  variegated  leaves, 
ted  OD  non-variegated,  have  caused  the  leaves  of  the  latter  to 
Boe  variegation,  and  the  effect,  wheu  once  established,  has  con- 
led  eren  after  the  slip  was  removed.  The  effects  of  grafting  are 
I  Men  in  the  case  of  the  Red  Laburnum,  when  united  to  the  Yellow 
sea.  llie  Red  Laburnum  is  a  hybrid  between  the  common  Yellow 
anrum  and  Cytisus  purpureus,  or  the  Purple  Laburnum.  The 
achet  below  the  graft  produce  the   ordinary  yellow  labamum 


of  hr^jt  wot;  tbon  aborvv  cadAaft 
ioimriy  M  well  M  Rdfidi  i 
Be  snd  cokiQf,     OocMianMlyi  vns 
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575.  WWe 
at  U>e  polea  ca  the  ■tigBi%  wtd  nliiiMitly 
aho  ■  tramfenncd,  and,  when  fiillj  dereloped. 
After  fcrtflkatioa,  tke  fomnen  of  tbe  omle  eunUaeto, 
jomtg  plant  gradnaOj  iiiijitaata  in  ita  inteiiw,  bj  ifc 
tke  fltdd  natter  oootaiiied  in  tlw  aae  of  tbe 
mxtter  it  d«pofil«d,  and  a  greater  or  Ins  degree  ot  Inrdaoi  if 
quired.  The  wed  then  ia  the  feeandated  matare  ovale  tjmnmmt  A* 
embryo,  with  certain  nutritive  and  protectire  nnw  iiilagia  'Whm 
npe,  the  seed  contains  nsaallj  a  qnontity  of  ilardijr  md  JtfOtM 
matter,  azotiiped  compoundi,  aa  caaeine  and  ragelaMa 
oily  and  salinp  nintter*.  Tt  anrrn'tm^  arrfoins  a  stony 
in  tbe  caae  of  regeuble  rrory,  the  seed  of  Phytelephaa 
Care  most  be  taken  not  to  confoond  it  with  tingle  mtiti  ptfieupk 
■neb  aa  the  Achsniom  and  tWyopsis,  in  which  a  ityle  and  ttigBM  *>• 
present ;  nor  with  bull<ils  or  bulblets,  aa  in  Lilium  bolbifemm.  tad 
Dentaria  bolbifera,  which  are  germa  or  Reparable  buds  dtmiop*' 
without  fecundation. 

576.  Seeds  are  usually  enclosed  in  a  seed-resael  or  pericarp,  and 
the  great  mass  of  flowering  plants  are  called  anpa$p«rmeiiu 
iyymtt,  a  vessel,  and  rrif/tm,  a  seed).     In  Conifem  and 
however,  the  seeds  have  no  true  pericarpial  corering,  and  fertilrMnrf 

^^      takes  place  by  the  direct  application  of  the  poUan  la  Al 

m^^    seed,  without  the  intervention  of  stigma  or  styl&     B*a* 

tQ|H     the  seeds,  although  sometimes  protected  by  tcalea,  art  tni]r 

^wj^^      nuked,  and  the  plants  are  called  f7>/mitotp«rmtmt  {yt^i^ 

^^^L      n«ked,  and  rrl^fim,  a  seed).     Occwionally,  by  the  t»^ 

^j,  rupture  of  the  pericarp,  seeds  originally  covered  b«eiffl» 

exposed.      This   b  seen    m   Leoniioe,   Caphea,  Ac.    I> 

Mignonette,  the  seed-vessel  (fig.  479),  opens  early,  ao  aa  to 

the  seeds,  which  are  called  tftninude. 

677.  Besides  being  contained  in  a  poricnrp,  the  soed  haa  ib 
peculiar  coverings.     Like  the  ovule,  it  consists  of  a  muetnu  or 
and  mtegumentt.     In  some  instances,  altliough  rarely,   all  tbe  (■>■ 
of  the  ovnle  are  visible  in  the  seed,  via.,  the  embtyo-eae^  or  aviate 
tbe  qunrtlnc,  the  tercine  or  covering  of  the  nucleus,  tbe  ■eoaaooiv  M^ 


%,  Mt.— rnst  w  mpmit  tt  land*  ofsalag  aitT,  w  Uwt  tht  vatn  towaa  i 
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ne  In  fig.  480,  there  \a  a  representation  of  the  seed  ot 
.  alba,  in  which  s  e  indicates  the 
ic,  containing  the  embryo,  e ;  ;i, 
ir  farinaceous  covering  (quartine), 
land  the  embryo-sac ;  m  t,  mem 
med  round  the  nucleus  (tercine) 
cundine ;  t,  the  primiue.  In  gene- 
rer,  great  changes  take  place  by  tlie 
ait  of  the  embryo ;  the  embryo-sac 
baorbed,  or  becomes  incorporated 
lellular  tissue  of  the  nucleus  ;  the 
g  occasionally  takes  place  in'  the 
,  ao  thitt  in  the  ripe  seed,  all  that 
etected  is  the  embryo  and  two 
The  general  covering  of  the 
Jed  spainoderm  (nxipfiu,  set-d,  ami 
rering).  In  order  to  correspond 
name  applied  to  the  covering  of 
it  ought  more  properly  to  be 
ted  perisperm  (n^J,  around,  and 
led).  This  latter  term,  however, 
appropriated  to  a  certain  portion 
d,  to  be  al'terwarda  noticed  under  the  name  of  albumen. 
he  »ftTmo4rrm  usually  consists  of  two  parts,  an  external 
,  called  the  episptrm  or  tesla  («xJ,  upon,  or  on  the  outside, 
m,  a  seed,  or  testa,  a  shell),  and  an  internal  membrane,  called 
a  (r»«or,  within,  and  trMvti,  side).  ITie  former  may  consist 
1  of  the  primine  and  secundine,  or  of  the  primine  only,  when 
inally  happens,  the  secundine  is  absorbed  ;  the  latter,  of  a 
on  between  the  membrane  of  the  nucleus  and  the  embryo- 
one  of  these  parts  alone.  Sometimes  the  secundine  remains 
I  the  seed,  forming  what  ha?  been  called  a  mesosperm  (fiioos, 
and  when  it  assumes  a  fleshy  character,  it  has  received  the 
areofptrm  or  sarcoderm  (»«»?.  flesh). 

%»  Mptfuiu  consists  of  cellular  tissue,  which  often  assumes 
llonn,  and  becomes  more  or  less  hardened  by  depositiona  in 
)r.  In  Abrus  precatorius,  and  Adenanthera  pavonina,  it  is 
it  red  colour ;  in  French  beans,  it  is  beautilally  mottled  ;  in 
nd,  it  is  veined  ;  in  the  Tulip  and  Primrose,  it  is  rough  ;  in 
Ingon,  it  ia  marked  with  depressions ;  in  Cotton  and  Ascle- 


_^  Id  of  NynphBK  *lba  cat  Tertleally.  /,  Fonlctilu  or  mnbUiciil  curd,  a, 
M  ttva  lta«  pluoita.  r,  Rtpbe.  e,  Ch>lau  or  cotrlcdonarjr  end  of  ths  accd.  h, 
le  of  tlte  Med.  m,  Mlcropyle  or  furunen.  t.  Testa  or  Primtne.  m  i,  Sccundim*. 
Br  mcmbmw  of  the  nncieoa  n,  FarinaccoiueitemelpeTiapennoraJtmmeQ  fbrawt 
■^  end  ptobebljr  comtltDUng  Ibe  quartine  of  MIrtML  »*,>»,  Intanul  pertapwm  or 
mncd  bj  tbc  cmbrjro-aiu:.    c  Tbe  embryo. 
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pias,  it  has  hairs  attached  to  it ;  and  in  Mahogany  and  Bignonia,  it  il 
expanded  in  the  form  of  wing-like  appendages.  In  Salvia,  CoUooii, 
Acanthodium,  and  other  seeds,  it  contains  spiral  cells,  from  whicb, 
when  moistened  with  water,  the  fibres  uncoil  in  a  beautiful  maomr, 
having  a  membranous  covering.  In  the  episperm  uf  the  Med  ef  ! 
Ulrous  campestris,  the  ceils  are  compressed,  and  their  ainaous  boa- 
daries  are  traced  out  by  minute  rectangular  crystals  adhering  to  thiir 
walls. 

680.  Tke  Kadapimra  is  also  cellolar.  It  is  often  thin  and  tiaa»- 
parent,  but  it  sometimes  becomes  thickened.  It  is  applied  man  ur 
less  closely  to  the  embryo,  and  sometimes  follows  a  sinuoni  coaiK 
forming  folds  on  its  internal  sufface^  and  separating  from  the  eptipena. 

When  the  embryo-sac  remains  distinct  from  the  nucleus  in  tlx 
seeds,  as  in  Nympnaea,  Zingiber,  Piper,  Ac,  it  (onus  a  covering  •• 
which  the  name  of  vUeilua  {viuUui,  yolk  of  an  egg),  was  girta  bj  I 
Gaertner, 

581.  Ariila^ — Sometimes  there  is  an  additional  covering  to  tk 
seed,  derived  from  an  expansion  of  the  funiculus  or  phusenta  ibf 
fertilization,  to  which  the  name  ariUtis  has  been  given.  Thif  il  MO  L 
in  the  Passion-flower,  where  the  covering  commenoea  at  the  baic^  ■II 
proceeds  towards  the  apex,  leaving  the  foramen  uncovered.  In  t^i 
Nutmeg  and  Spindle-tree,  thia  additional  coat  is  said  to  oommenoe  U I 
the  side  of  the  exostome,  and  to  proceed  from  above  downwards,  i 
stitating,  in  the  former  case,  the  substance  called  mac*;  and  in  I 


%%% 
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latter,  the  bright  scarlet  covering  of  the  seeds  (figs.  481, 
such  instances,  it  has  been  called  by  some  an  oriUods.     This 
after  growbg  downwards,  may  be  reflected  upwarda,  ao  u  to 
the  foramen. 

582.  On  the  testa,  at  varioos  points,  then  are  prodneec!  at 
cellular  bodies,  which  are  not  dependent  on  fertilixation,  to  whtob  A* 
name  of  stropltiola  {gtrophiolum,  a  Uttle  garland),  or  ciw  mm-ittti  {a 

Fit-  WL— I.  S,  i,  sad  ^  Virlnu  autes  gT  Uw  ulOiu  of 
•(■raa  iliati  lla  Bad*  la  which  U  It 

r/z/.r 


lUtes  If  Uw  uUliu  of  Euu«jiB«%  <b*  (yladlMn*    >>■ 
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ttk,  a  little  piece  of  flesh),  lias  been  given,  the  seeds  being  strophio- 
bte  or  carunculate.    These  tumours  may  occur  near  the  base  or  apex 


4SI 

tf  the  seed,  they  may  be  swellings  of  the  exostome,  as  in  Ricinus 
(%  493  c),  or  they  may  occur  in  the  course  of  the 

5S3.  Seeds  are  attached  to  the  placenta  by  means 
Of »  funiculus  or  umbilical  cord,  which  varies  much 
Hlngth.  In  Magnolias  it  attains  a  great  length, 
^■mhen  the  seed  is  ripe  it  appears  like  a  cord 
^■ending  it  from  the  follicle.  The  point  of  the  seed 
^prhich  it  is  united  to  the  cord  or  the  scar  left  on 
Q  MpaiBtion,  is  called  the  hiliim  or  twibilicus,  and 
Ivpnaents  its  base.  It  frcqiicntly  exhibits  marked 
toloun,  being  black  in  the  Bean,  white  in  many  species  of  Phaseolus, 
4t  It  may  occupy  a  small  or  large  surface,  according  to  the  nature 
of  the  attachment.  What  constitutes  the  foramen  of  the  ovule, 
becomes  the  micropyle  (jtiK^ic,  small,  and  srixu,  gate)  of  the  seed,  with 
tti  exwtome  and  endostome.  This  may  bo  recognizable  by  the  naked 
*ye,  M  in  the  Pea  and  Bean  tribe,  Iris,  &c.,  or  it  may  be  very  minute 
»Dd  microscopic.  It  indicates  the  true  apex  of  the  seed,  and  is 
itnporunt  as  marking  the  part  to  which  the  root  of  the  embryo  is 
directed.  At  the  micropyle  in  the  Bean,  is  observed  a  small  process 
of  integument,  which,  when  tlie  young  plant  sprout?,  is  pushed  up 
like  a  lid,  and  is  called  embnjotega  {lego,  I  cover.)  The  fibro-vascular 
lies,  from  the  placenta  pass  through  the  fimiculus  and  reach  the 
,  either  entering  it  directly  at  a  point  called  the  ompludode  (ift^.if, 
\)  which  forms  part  of  the  hilum,  or  being  prolonged  between  the 

^SenlAiment  of  the  nme  artlltu,  ^  around  the  nraJp.  o.  pxliihfted  tn  a  dtfTomit 

'k3L  >•  4  w  ftnir  rocccadre  ttftgea  of  itf\-elapiniMit.  In  t^K-  -(.  ttio  mtUIiu  biu  b«en  cut 

Jkmom  Its  relation  to  the  omle,  whlrli  It  Rut  roiinrli  cr»in|>t'.>Crly. 

h-Tertlool  aectloD  of  a  carpel  of  KIcinnt  rdnimunU,  and  of  the  Med  which  ft  contahUL 

^  tAcalament   /,  Funtculiu  or  nniblllral  cord,    t,  iDtcftnment*  of  the  aeed,  baring 

I  ft  oanmcula,  c,  which  i%  trarcrvcU  by  the  amali  caoal  of  the  exoatome.    The  exoa- 

■  not  enrmpaail  exactly  with  the  cndanome,  wklch  la  Immediately  abore  the  radicle 

c  A,  Chalau.   f,  rerCiperm  or  allinmen.  the  a|iper  portUui  at  whleb  only  la  MML 

t  vtth  Ita  tmdlde,  «  r,  and  lu  cotyledooa,  <  c. 
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oater  and  inner  integument  in  the  form  of  a  rapht,  «nd  raiditag  Ae 
ckaUua,  or  organic  base  of  the  nucleus,  where  a  swdUng  or  peoafiir 
expannon  may  often  be  detected,  as  in  Crocus.    In  fig.  480,  the  ipinl 
▼essela,  r,  are  seen  entering  the  cord,  /,  passing  through  the  hilnm,  i, 
forming  the  raphe,  r,  between  the  testa,  (,  and  endopleuia,  m  ^  lad 
ending  in  the  chalazal  expansion,  c.     So  also  in  fig.  484,  where /ii 
the  funiculus,  r  the  raphe  united  to  the  hiium  and  chaUza,  e,  whoiet 
Teasels,  n,  penetrate  the  seed.   In  some  seeds,  as  Narthecium  ossfiagna, 
the  TMsels  are  said  not  to  appear  till  after  fertilization,  and  in  Habeoim 
viridis,  none  have  been  detected.    The  chalaia  is  oAa , 
of  a  different  colour  from  the  rest  of  the  integumoA  I 
In  the  Orange,  it  is  of  a  reddish-brown  colour.   Sow-  \ 
times,  however,  its  structure  can  only  be  recogniaij 
by  careful  dissection.     It  indicates  tne  cotyle 
extremity  of  the  embrya      The  hilum  and 
may  correspond,  or  they  may  be  separated  fromeKllI 
other  and  united  by  the  raphe  (fig.  484).    The  fi(h*J 
is  generdly  on  the  side  of  the  seed  next  the  ventral  suture. 

584.  The  positions  of  the  hiluro,  micropyle,  and  chalara,  sn 
importance  in  determining  the  nature  of  the  seed.    The  hilnm  ii  l]>*l 
base  of  the  seed,  and  the  micropyle  its  apex,  while  the  chalsat  is  ^1 
organic  base  of  the  nucleus.     The  hilum  and  chalaza  mtiy  corre)p>Dil,  I 
the  micropyle  being  at  the  opposite  extremity,  and  then  tb«  SHd  ' ' 
ortliotropal  (oflis.  Straight).     The  seed  may  be  curved  so  ihst  il» 
micropyle  is  close  to  the  hilum,  and  the  chalaza,  by  the  growth  of  tl" 
seed  on  one  side,  may  be  slightly  removed  from  the  hilum,  tbtn  ^ 
seed  is  campylotwpal  {m»i*xux<,i,  curved).     The  micropyki  Wj  b« 
dose  to  the  hilum,  and  the  chalaza  in  the  progress  of  derdopBOt 
may  be  removed  to  the  opposite  end,  then  the  seed  is  M  ' 
(a»«T{<x*i,  I  reverse)." 

685.  The  position  of  the  seed  as  regards  the  pericarp,  rescBfeMJ 
that  of  the  ovule  in  the  ovary,  and  the  same  terms  are  applied —OM^j 
ascending,  pendulous,  suspended,  curved,  Ac.  (figs-  4Ji3,  4S4,  41^1 
426,  420.)  These  terms  have  no  reference  to  the  mode  in  which  lk*J 
fruit  is  attached  to  the  axis.  Thus  the  seed  may  be  erfct  while  tk«] 
fruit  itself  is  pendent,  in  the  ordinary  meaning  of  that  term.  The  | 
of  the  seed  next  the  axis  or  the  ventral  suture  is  its  fact,  the  i 
side  being  the  back.  Seeds  exhibit  great  varieties  of  forms, 
may  be  flattened  laterally,  comprts»ed;  or  from  above  down« 
depressed.  They  may  be  round,  oval,  triangular,  polygonal,  loDad  i 
like  a  snail,  as  in  Physostemon ,  or  coiled  up  like  a  snaka^  <• ' 
Ophiocaiyon  paradoxum. 

*  Sm  Y  MT,  wture  tbn«  tcrmi  tra  more  toBj  expUlaad  wtcn  trMUaf  «f  Ik*  (f^ 

n*  4M  -Sm4  (If  ttie  Hurl.   /.  Funmiiui    r,  lUpbft    *,  Clulm    ^  VttM  #«■** 
T-"-""!  mtiuiat  anr  Uw  UiMcuimU  of  Ik*  ■*! 
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58G.  The  great  object  of  fertilization  is  tbe  formation  of  the  embryo 
in  the  interior  of  the  seed.  In  general,  one  embryo  is  produced,  con- 
itiiuting  what  is  denominated  monembryony  {jtitot,  one)  ;  but  in  Coni- 
feiie,  Cycadaoese,  Mistleto,  &a,  there  are  frequently  several  embryos, 
firing  rise  to  what  is  called /TO^yemfrryony  (tsXv;,  many).  Sometimes 
t»o  embryos  become  united  together  in  the  same  seed.  In  the  coni- 
fooQS  seeds,  numerous  corpuscles  are  seen  whence  the  embryos  pro- 
cwd.  The  process  of  fertilization  has  already  been  traced  until  the 
embryo  appears  as  a  rounded  cellular  body,  enclosed  in  the  embryo- 
•K,  and  attached  to  a  suspensor.  In  fig.  450,  «  is  the  embryo,  and 
I  f  the  embryo-sac.  In  this  sac  there  is  at  first  a  mucilaginous  fluid, 
nuM,  in  which  cells  are  speedily  developed,  commencing  on  its 
_nirface,  and  extending  towards  the  interior.  The  embryonic- 
(485  t>X  still  attached  to  the  sac  by  its  suspensor,  s,  contains 
ij  state  semifluid  granular  matter,  which  becomes  organized, 
cing  distinct  nucleated  cells  (Hg.  485,  2,  «).  These  gradually 
and  form  at  length  a  cellular  mass,  at  first  undivided  (fig. 
'4SI&,  3,  e),  but  afterwards  showing  a  separation  of  parts,  so  that  the 


488 
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land  lateral  projections  or  mdiments  of  leaves  can  be  distinguished. 

486  to  491,  all  the  stages  of  the  formation  of  embryo  can  be 

,  appearing  first  as  a  simple  cell  (tigs.  486,  488),  forming  others 

interior  (figs.  489,  490) ;  and  finally,  the  parts  of  the  embryo 

Dg  visible,  as  in  fig.  491,  where  y  r  is  the  axis  representing  the 

t  ^vrelnfrmmt  nf  th«  ombrfo  of  Drmba  Tema.    o,  Sojip^Tiior,  wbtch  to  thU  plnnt 

«^  Embn'cnilc  or  f;:prniloiU  reside,     r.  ETnhr)-a     1.  First  stiicu,  In  whtcli  llie 

Mo  rnilr  ii  teen.    S,  S^^cond  sUge,  shoving  aGTerml  cells  tormvA  in  tite  etDl>r)''<nlc 

LTMr4  auce,  in  whlcli  the  embryo  becomes  more  coosplcuoas  In  cooseqoenco  nf  tbe 

r  mimcTDtis  tnaU  celia 

Vonomlyledonotu  embryo  of  Potunogotan  perAkUstni  In  Its  early  stage,  appearing 

I  or  stiapl«  cell. 

MH.— Tbe  aune  (urtbcr  adranced,  shoving  radicle,  r,  genunale  or  plnmnle,  g,  and  tb* 

-DteetyMoootia  onbiTO  of  OEnotbers  crasalpes  In  ita  eailjr  stage,  •ppanlag  ••• 

(4K nn  same  (krtber  adTmced,  sliowins  thm  nnited  nlilelea  pt  oeDft 

tM— Tlie  Mine  more  derelopad,  sbowUiff  numcrons  ceUa 

)  •!.— llM  aaiiM  in  a  mora  osnlapad  stata,  showing  radicle,  r,  gaamalek  t<  *>>'  eotjla- 
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etem  and  roots,  and  c  c  are  the  lateral  projections,  'vrhich  i 

as  leaf-like  bodies,  called  cotyledons  {iu,n\iHut,  the  name  of  a.] 

having  leaves  like  seed-lobes.) 

587.  PeriapoM  w  AibamrB. — As  the  embryo  increases  in 
gradually  causes  absorption  of  the  cellular  tissue  in  the  embryo 
It  is  sometimes  developed  to  such  a  degree  as  to  rt;duce  the  no 
embryo-sac  to  a  thin  integument.  In  such  a  case  the  seed  i 
integuments  and  embryo  alone.  In  Santalum,  Osyris,  and  Lor 
Grilfith  says  the  ovule  is  sometimes  reduced  entirely  to  a  sort  of  em| 
nary  saa  In  Avicennia,  the  embryo,  at  its  maturity,  is  on  the  < 
of  the  nucleus  and  body  of  the  ovule.  In  other  cases  it  enlar; 
certain  extent,  filling  the  embryo-sac  completely  or  partially,  i 
encroaching  slightly  on  the  cells  of  the  nucleus.  The  cells  su 
the  embryo  then  become  filled  with  a  deposit  of  solid  matter 
albumen,  consisting  of  starchy,  oily  matter,  and  nitrogenous  comp 
To  this  matter  some  have  applied  the  term  perisperm  («-i{i, 
and  atiffim,  seed) ;  others,  that  of  endosperm  (Mar,  within).  Tboil 
perigpennic  albumen,  or  perisperm,  is  ollen  restricted  to  that  fooil 
the  cells  of  the  nucleus  alone  (fig.  480  n);  endotpermie  oAwnll 
endo.i])erm,  to  that  found  within  the  embryo-sac  alone  (fig.  480 1 1 
in  Chelidiinium  majus,  RanunculacesB,  Umbellifersp,  dtc 
both  kiuds  of  albumen  occur  in  the  same  seed,  as  in  Xyn 


and  Piperaci'.T.  Schleiden  states,  that  in  some  instances  the  albi 
is  produced  in  the  region  of  the  cbaloza.  He  also  remarks,  that  I 
■permic  albumen  is  common  in  Endogens.  In  some  Scrophularia 
embryo-sac  forms  little  cavities  or  bags,  which  in  the  ripe  seedfl 
aa  appendages  to  the  albumen.     Seeds  in  which  the  embryo 

riC.  Ml— Anilrond  mitme  wed  of  Ilenctnnu  nlger  cnt  TMt]e«n]p. 
M  aaanand  villi  tno  {wtepenn  or  inHimeii,  p.    '  ~ 
VMIniu.   A,  Hllam.    r,  Ctulau. 

Il(.  ««.-H*Iara  HWd  of  DIphTllrU  pellnU.  iliovlnc  u  «atiT«  «  vMib  i 
portion  or  ID*  wvd  than  In  Sr.  4Sl    LsUenlndicataltaaMBMiMiiiwIallM] 

n*.  4*1— aiM Htd  «f  BcMmtIi iml(ar1ijUlllbmB( •  larfv  aatl7«k 4  W < 
ftrtiftnnif.   iMUmmntf-U*  taAillt 


ilger  cnt  nrUeoDjp.    Tlw  Mitiiti  •  I 
I,  Spcrmodom  at  enmttgut  ita  I 
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are  called  exalbumtnovs  (ex,  without),  as  Composito), 
lost  Leguminosse,  while  oUicrs  having  separate  albumen 
The  larger  the  quantity  of  albumen  in  a  seed,  the 
lyo.  In  figs.  492  to  494,  the  relative  proportion  which 
ts  to  the  albumen  or  perisperm  in  difierent  seeds  is 
the  embryo  with  its  cotyledons  and  young  root,  p  the 
coverings  of  the  seed,  /  the  funiculus  or  cord,  A  the 
e  chaluza.  In  fig.  492,  the  embryo  is  minute,  and 
■moll  part  of  the  apex  of  the  albumen  ;  in  fig.  493,  it 
■  encroached  on  the  perisperm  ^  while  in  fig.  494,  it 
leloped,  much  of  the  albumen  having  been  absorbed. 
Huuen  varies  much  in  its  nature  and  consistence,  and 
BDt  characters.  It  may  he  farinaceous  or  needy,  con- 
' cells  filled  with  starch  (fig.  495),  as  in  Cereal  grains, 
dant;  JUsliii  or  cartilaginous,  consisting  of  thicker  cells 
oft,  as  in  the  Coco-nut,  and  which  sometimes  contain 
y  albumen  of  Croton  (fig.  496),  Ricinus,  and  Poppy; 
)  matter  in  the  cells  is  of  a  hard  consistence,  and  olien 
ncentric  manner,  so  as  nearly  to  fill  the  entire  cavity, 
y-Palm,  and  Coffee.  The  albumen  may  be  uniform 
k  may  present  a  mottled  appearance,  as  in  the  Nutmeg, 
Dnaces,  and  some  Palms  (fig.  497),  where  it  is  called 


«M  4S7 

mottled  appearance  depends  on  the  endopleura  or 
at  forming  folds  on  which  the  albumen  is  deposited, 

'  is  ripe,  these  foldings  of  the  membrane  divide  the 
Duous  or  convoluted  manner. 
jraen  is  a  store  of  matter  laid  «p  for  the  nourishment 

In  the  Coco-nut  and  double  Coco-nut,  it  forms  the 
be  seed,  weighing  many  ounces,  while  the  embryo  is 

t  portiao  of  the  ftrlniceoiu  periipcsnii  or  ■Ibuiniin  of  Ze*  Hali, 
//,  OniiM  of  March  In  Uie  eelU 

nil  portian  of  the  oily  poijpsnn  or  ilbninen  of  CnRon  TlgUmn. 
I  of  oU  contilncd  In  the  celu. 
1  of  Uie  froli  of  Arect  Catocbu.    c,  FerUnth.  /,  Pericarp,   p,  Bnml- 

c,  Embryo. 
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minute,  weighing  a  few  grains,  and  lies  in  a  cavity  at  one  extremity. 
In  Coffee,  the  albumen  is  the  horny  portion,  the  infusion  of  which  ii 
used  for  a  beverage.  In  Phylelephas  it  is  called  vegetable  irory  fnna 
its  hardness,  and  is  used  for  the  same  purposes  as  ivory.  In  the  boraj 
albumen  of  this  Palm,  as  well  as  in  that  of  the  Attalea  funifera,  the 
Date  and  the  Doom  Palm,  the  concentric  deposition  of  secondwj 
layers,  leaving  a  small  cavity  in  the  centre  of  the  cells,  and  radistiiig 
spaces  uncovered  with  thickening  matter,  is  well  seen  under  tb« 
microscope. 

590.  The  embryo  consists  of  eotyledont  or  rudimentarr  leareJ,  Ik* 
plumule  {plumula,  a  little  feather),  or  gentmuU  {gemma,  a  budX  npt- 
senting  the  ascending  axis,  the  radicle  (radix,  root),  or  the  descendiiig  I 
axis,  and  their  point  of  union  the  collum,  collar  or  neok ;  that  oul  | 
of  the  axis  wliich  intervenes  between  the  collar  and  cotjlemBl 

«  being  the  txiulicule  (cauliculua,  a  little  stalk),  or  tigelle  (t^diu,  >  i 
little  stalk).     The  embryo  varies  in  its  structure  in  the  difiimi 
4gg     divisions  of  the  vegetable  kingdom.     In  acrogencos  Kid  tlntb- 
genous  plants,  it  continues  as  a  cell  or  spore,  with  gamic 
matter  in  its  interior  (fig.  498),  without  any  separation  of  {MTU  * | 


f-f 


r/ 


m  m  m 

the  production  of  cotyledons.     Hence  these  plants  are  oslkd  oaf 
dofiowi  (m  privative  Ki>Tv>iii)<ii>).     Endogenous  and  Ezogtaont  pi* 
on  the  other  hand,  exhibit  a  marked  separation  of  pvti  in  dHff  j 
embryo,  the  former  having  one  cotyledon,  and  henoe  brtsg  m 
coti/Monoua  {/uooc,  one);  die  latter  two,  and  henoe  dieotfUdmomO^i 
twice),     Thus,  tlie  whole  vegetable  kingdom  is  divided  iaM  duvtl 

Ft*.  4M.— AcotyMamu  cnbiyo  or  lUrchuU*  polfmorpba,    9ach  «iirti»j<j»bi»t>»«t^| 

ipOIViL 

1|  iM.— HooocolTleilaiMQ*  smbrTO  of  INiUliiiniilon  p«rlbUaliu  mutj  ii«rw«    r,  M 

I.  Qiullcule  ur  Kmlliu     e,  Cotrlrdon.    f,  Oaanmla  or  pluinnUL 
FIC- tau—MUttn  dlcMTtodoaouembiTO  or  liMfoaDMHi  Almond,    r,  K*4kte<r;«aw" 
PU.  Ml  — Tba  aii»b  wfth  one  of  tbe  cocyMMM  rainoTtd    r,  BaStclo.    cTtoUotfMtf*  ' 

«  UM  or  llM  ootyMom  Mt    i  t,  atttrU  Mt  t  M«  pbM  «tMn  Um  t»bm  cKjMa  «• 

tlltrlud.    I,  utaiBiUc  oompoted  nt  «venl  mull  Imth, 


PARTS  OF  THE  EMBBTO  PLAST. 


295 


ilaascs  by  the  nature  of  the  embryo,  the  first  of  which  classes 
«ds  with  the  cryjitogamic  division  of  plants,  the  second  with 
ogenous  division  of  phanerogamous  or  flowering  plants,  the 
Ith  the  exongenoos  division  of  the  same.  Fig  409  rtprcsenta 
»tyledonous  embryo,  with  its  cotyledon,  c;  while  figs.  500  and 
liibit  a  dicotyledonous  embryo,  with  its  cotyledons,  c  c. 
Tke  8p«re  of  acotyledonous  plants  (fig.  498)  is  a  cellular 
om  which  a  new  plant  is  produced.  Germination  takes  place 
wrt  of  its  surface,  and  not  from  fixed  points.  Some  consider 
educed  independent  of  any  process  of  fertilization,  others  con- 
e  onion  of  two  kinds  of  cells  as  necessary  for  its  formation, 
armed,  it  sometimes  presents  filaments  or  vibratilc  cilia  on  its 
(figs.  431-434),  by  means  of  which  it  moves  about  in  fluid*, 
le  of  the  Infusoria.  When  it  germinates,  these  cilia  disappear. 
les  spores  are  united  in  definite  numbers,  as  in  fours,  sur- 
.  by  a  cellular  covering,  or  periapore  (ti;J,  around,  and  trofd, 
,  or  gporidium,  and  thus  forming  the  reproductive  body  called 
<ore  (riTfiif,  four),  which  is  common  in  Alga. 
KoibiT*. — Ip  the  embryo  or  corculum  (corculum,  a  little  heart), 

part  formed  is  the  am,  having  one  of  its  extremities  turned 

the  suspensor,  and  the  other  in  the  opposite  direction ;  the 
indicating  the  point  whence  the  young  root  or  radicU  is  to 
,  and  the  latter  that  whence  the  leafy  stem  is  to  arise.  As  the 
res  produced  are  the  cotyledons,  this  stem  is  called  the  cotyle- 
extremity  of  the  embryo,  while  the  other  is  tho  radicular. 
icular  is  thus  continuous  with  the  suspensor,  and  consequently 
owards  the  micropyle  (fig.  494  /i),  or  the  summit  of  the 
an  important  fact  in  practical  botany ;  while  the  cotyledonary, 
pposite,  is  pointed  towards  the  base  of  the  nucleus  or  the 
(fig.  494  c).  Hence,  by  ascertaining  the  position  of  the 
le  and  chaloza,  the  two  extremities  of  the  embryo  can  in 
be  discovered.  In  some  rare  instances,  in  consequence  of  a 
Dg  taking  place  in  the  coats  of  the  seed,  as  in  Ricinus  (fig.  483X 
te  Euphorbiacea;,  there  is  an  alteration  in  the  micropyle,  so 
radicle  does  not  point  directly  to  it 

The  part  of  the  axis  which  unites  the  radicle  and  the  cotyledon 
edons,  is  denominated  caulicuU  or  tigflle  (figs.  499  t,  501  t). 
lometimes  very  short.  From  the  point  where  the  cotyledons 
ed  to  the  axis,  a  bud  is  developed  (in  the  same  way  as  from 

of  leaves) ;  this  bud  contains  the  rudiments  of  the  true  or 
id  (primus,  first,  and  ordo,  rank)  leaves  of  the  plant,  and  has 
led  plumule  or  gemmvle.  This  hud  may  be  seen  usually  lying 
be  cotyledons.     Thus,  in  fig.  601,  the  embryo  of  the  Almond 

the  geramule,  g,  lying  on  one  of  the  cotyledons,  the  other 
been  removed  and  leaving  a  cicatrix,  i  c ;  while  in  fig.  499, 
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the  gemmule,  g,  of  Potamogeton  perfoliatiis,  is  covered  by  the  ODgle 
cotyledon,  c. 

594.  The  gemmule  as  well  as  the  cotyledon  are  sometimes  obwnrelj 
seen.  Thus,  in  Cnscuta  (fig.  502X  the  em- 
bryo appears  as  an  elongated  axis  without 
divisions ;  and  in  Pekea  bntyros  (fig.  503J, 
the  mass  of  the  embryo  is  made  up  bj  til* 
radicular  extremity  and  tigelle,  I,  in  a  groon 
of  which,  s,  the  cotyledonary  extremity  lio 
embedded,  which  when  separated,  as  in  tk 
figure,  shows  only  very  small  ootyledoofc 
In    some    monocotyledonooa    embryo^  M 

Orchidaceee,  it  requires   a   microscopic    examination   to   detect  llw 
cotyledonary  leaf. 

595.  noBorvtriedanvn*  Enbrr*. — In  this  embryo,  the  single  ootfW- 
don  in  general  encloses  the  gemmule  at  its  lower  portion,  and  ezhwiH 
on  one  side  a  small  slit  (fig.  504/),  which  indicates  the  edges  of  tki 

vaginal,  or  sheathing  portion  of  the  cotyledonary  lea£  Tit 
embryo  presents  commonly  a  cylindrical  form,  rounded  il  lix 
extremities,  or  a  more  or  less  elongated  ovuid  (fig.  504).  At 
first  sight  there  seems  to  be  no  distinction  of  parts ;  bnt  «* 
careful  examination,  by  moistening  the  embryo,  and  nalng 
a  vertical  section,  there  will  be  detected,  at  a  variable  bfigK 
a  sm.ill  projecting  mammilla,  buried  a  little  below  tbe  ratM 
This  is  the  gemmule  which  marks  the  termination  of  the  an 
From  the  lower  extremit}*  proceeds  the  radicular  portion  (fA 
499  t  r,  504  r),  which  may  be  said  to  represent  both  the  ttgw 
IM  and  radicle.  The  upper  portion  or  chnLizal  end  of  tbe  taibljt) 
is  the  cotyledon  (figs.  499,  504  c),  which  is  sheathing  at  ill  Im 
BO  as  to  enclose  the  gemmule.  The  length  of  the  radicular  portion,)' 
that  below  the  gemmule,  varies.  It  is  usually  shorter  than  tk 
cotyledon,  and  is  denser  in  structure ;  but  in  some  instances  it  b«co(M 
much  larger,  giving  rise  to  what  has  been  called  a  mocropt^ 
embryo  {fi^tfi;,  long,  and  xoDf,  a  foot).  Thus,  in  fig.  505, 1  lepiMK* 
the  long  radicular  portion  in  the  young  state,  whence  oltinwieiyd* 
root,  r,  proceeds.  Occasionally,  the  radicukr  portion  beooou*  ntf 
thick  and  liirgc,  so  as  to  form  a  considerable  portion  of  the  eaitfii 
and  in  nil  monocotyledons,  it  may  be  considered  as  an  enlarged  nM>* 
miliary  projection,  whence  the  rootlets  proceed  by  bursting  throagi>  * 
and  carrying  with  them  a  covering  or  sheath  (^  127,  fig.  184^ 

Fl^  S0lL.-9plral  embrro  of  Caicata  or  Dodder.  ..^ 

fIC.  MS.— fcffibiyo  of  I'eke*  bulrniw.    (,  Ttilck  tl«en«  or  caollrule.  <bnnlB(  aarlr  lto<*J* 

BaK boenninf  nirrotnd  and  rarred  at  Ita  exmaltr,  and  a|ipll<d  to  lb*  gmm. a   ►* 

tcora  liili  aamirad  porttoo  la  lUgbllr  wparatad  (ram  Um  (tooTe     c  Tm  nOatfif 

Kxriadoaa 
Fig.  WL-EmbiToorTilgloehlnBainUcrL    r,  Badlcla.   /,  SUIoocrgipiiadlBctotkii^ 

€t  Oot/ladoiL 
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596.  When  consideriog  endogenous  or  monocotjlfdonous  stems, 
■howD  that  the  leaves  are  produced  singly  and  alternately,  in 
riiesdiing  manner,  each  embracing  the  sub- 
seqaeotly  developed  bud.     So  it  is  in  the 
monocotyledonoua  embryo.    There  is  a  single 
leaf  or  cotyledon  producod,  and  if  in  any 
_inKanoe  there  is  more  than  one,  it  is  alternate 
ith  the  first  formed.     The  cotyledon  (fig. 
c)  is  folded  either  partially,  as  in  Dios- 
I  or  completely,     lis  sheathing  portion 
tvagina)  embraces  the  bud  or  gemmule,  which 
■ppean  aa  a  mammillary  projection  ;  its  posi- 
tion being  indicated  by  a  cleft  or  slit  (fig.  504 
/),  where  the  edges  of  the  sheath  unite.    All 
jbe  portion  of  the  embryo  above  the  genamule, 
t  ihc  cotyledon ;  all  below,  the  radicle. 

597.  DicMTlerfaaona  Embrra The   form 

f  this  embryo  varies  much ;  and  although 
Setiraes  resembling  in  its  general  aspect 
«l  of  monocotyledons,  yet  it  is  always 
P&itinguished  by  a  division  taking  place  at 
I  •!•«  cotyledonary  extremity,  by  which  it  is 

♦Ttrated   into  two,  more  or  less  evident, 

lobes.    The  parts  of  this  embryo  are  easily 

WKed  in  the  Bean,  Pea,  Acorn,  and  Almond. 

la  the  latter  (fig.  500),  the  embryo  has  an 

"jI  form,   consisting  of  two   thick  cotyle- 

•Inoj,  c  c,  and  a  radicle,  r.     When  one  oi' 

'it  cotyledons  is  removed  (fig.  501 ),  leaving 

WW,  I  c,  the  gemmule  or  plumule,  g,  is 

K«n  included  between  them,  with  its  cauli- 

wle  or  tigelle,  I. 

598.  The  cotyledons  are  not  always,  how- 
"  *»er,  of  the  same  size.     Thus,  in  a  species  of 

Hinea  (fig.  506),  one  of  them,  c*,  is  smaller 
t'»o  the  other ;  and  in  Canipa  guianen.sis 
(fig.  507),  there  appears  to  be  only  one,  in 
Omiequence  of  the  intimate  union  which 
I  liiket  place  between  the  two  as  indicated  bv 
*!»  dotted  line,  c  The  union  between  the 
Myledonary  leaves  may  continue  aftt-r  the 

;  plant  begins  to  germinate.     Such  embryos  have  been  calk'c 


Ki 


Ik— Monocotyledonoiu  embryo  of  Zannlchellia  palnstiii  gennlnBUiis.     m,  Collnni  at 

]*^  lb*  potat  IntcmiPdlate  between  Uie  etem  or  tlffflie,  t,  iind  the  radlclQ  or  root,  r.    r,  Cutyla* 
"^  •,  Ganinala  or  plufflnl& 
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pseudo-monocotyledonoua  (yf^tvliif,  false).  When  there  are  two  ( 
dons,  they  are  opposite  to  each  other.  In  some  cases  there  are  n^ 
than  two  present,  and  then  they  become  verticillate.  This  oocnnj 
ConiJ'ersB,  especially  in  the  Fir  (fig.  608),  Spruce,  and  Larch,  ia  wU 


nx,  nine,  twelve,  and  even  fifteen  have  been  observed.     In  such 
it  is  probable   that   the   cotyledons  are  split  by  collateral   chori^ 
and  thus  divided  into  several.     They  are   linear,   and  resemble 
their  form  und  mode  uf  development  the  clustered  orfiu>ciciiJatiedlM 
of  the  Larch.     Plants  having  numerous  cotyledons  are  occHiou 
denominated  polycotyUdonous.      Duchartre  thinks  that  the  molli 
cotyledons  of  the  Firs  are  not  verticillate,  but  occur  in  two  oppa 
groups,  placed  like  two  ordinary  cotyledons.     Hence  he  considm 
plants  to  be  truly  dicotyledonous,  with  the  cotyledons  deeply  divi 
into  a  number  of  segments.     Between  the  two  cotyledons  tbtn 
slit  which  is  well  seen  in  Pinus  Pinaster  and  exoelsa.     T1ia% 
arrangement  of  the  cotyledons  follows  the  same  law  aa  tlttl  of 
leaves  in  dicotyledonous  or  exogenous  plants,  being  oppocita  or  VI 
cillate  according  to  the  mode  of  formation  of  the  axis. 

699.  The  te.'cture  of  the  cotyledons  varies.     They  may  be  lltkl 
in  the  Bean,  exhibiting  only  slight  traces  of  venation,  with  ihw 
internal  surfaces  in  contact,  and  their  backs  more  or  less  ooonxj 
they  may  be  in  the  form  of  thin  and  delicate  lamina),  flattened  oa  h 
sides,  and  having  distinct  venation,  as  in  Uicinus  (fig.  609),  )\ 
Euonymua,  &&     In  the  former  case  they  are  called  fleiitjh  or 
lobes;  in  the  latter, yb/iaceou»,  or  seminal  leave*. 

600.  Cotyledons  are  usually  entire  and  sessile.     But  they 
ally  become  lobed,  as  in  the  Walnut  and  the  Lime  (fig.  610]^ 

tif.  Ml— Embm  of  Him  SdnnuinluuL,  cut  rertlcall;,  to  iho*  Uia 
conrMnn^  on*  oiwhicb,  e,  fonni  •Imot  ttaa  whola  mam  of  lt>e  embrftv    <.  iM 
t,  Owmmul*  or  ptnnuilc     r,  Kadlilo. 

Fiff.  fiOT.^Cinbrya  of  C«r^i>a  tCDl*neii<lA,  cat  TvrtlciUljr,  to  tbow  th«  nnloa  gg 
thr  iliitlnrtion  twtwcvn  which  li  t<iilv  indu-Atad  by  m  faint  lincv  t-    r,  Ua41r<fc    fk 

Kir  MM.-Emtirroof  Ktr     I.  Taken  IMin  tha  mil.    7.  Uealiuilns  to 
4  Cui/ieUuit^  whkii  aj«  uumoruuii  Ute  (»Uat  bvlnjc  pulycotjriadoagyik 
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iLe  cotyledon,  c,  has  five  lobes ;  or  petiolate,  as  in  Geranium  moUe 
(fig.  511  />)  ;  or  auriculate,  as  iu  the  Ash  (fig.  512  o).  Like  leaves  in 
the  bud  (see  Vernation,  %  184),  cotyledons  may  be  either  applied 
diieclly  to  each  other  (fig.  509),  or  tuay  be  folded  in  various  ways. 
In  the  Almond  (fig.  500)  they  lie  in  the  direction  of  the  axis.  Iu 
other  case*  they  are  folded  laterally,  conduplicate  (fig.  513) ;  or  from 
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;  to  base,  rtcUnalt  (fig.  205  a) ;  or  rolled  up  laterally,  so  as  par- 
wily  to  embrace  each  other,  convolute  (fig.  514) ;  or  rofled  up  like  the 
jonng  fronds  of  ferns,  drcinate  (fig.  515.)  In  these  cases,  both  cotyle- 
MOJ  follow  the  same  direction  in  their  foldings  or  convolutions  ,  but, 
In  other  instances,  they  are  folded  in  opposite  directions,  resembling 
lie  equitant  (fig.  205  m)  and  semi-equitant  (fig.  205  n)  vernation. 
601.  The  radicle  may  be  either  straight  or  curved,  and,  in  par- 
alar  instances,  it  gives  a  marked  character  to  the  seed.  Thus,  the 
^virions  of  the  order  Crucifene  are  founded  on  the  relative  position 
uid  folding  of  the  radicle  and  cotyledons.    In  the  division  Pleurorlticete 

n&Mft.— EmbTTO  ol  Bklniu  commnnla  taken  oat  of  the  seed  (see  flg.  4S3),  and  cnt  tran». 
^W.   Hm  two  D&lrce  kre  lepftnted  lo  &i  to  fthow  the  two  cotyledons,  c,  applied  to  each  other. 

?%  Hfl— fcnlirjtf  of  the  Lime,    r,  Bodlde.    e,  OneofthedlTidetl  orpalmatecotrledona 

Tic  HI.— BtDlnTO  of  Oeranliun  moUe.  r,  Radicle,  c,  Coiylcdont  attached  to  the  collar  ij 
IMkerfMiole,|>. 

nsUI.— Kmtiryo  of  the  Aih.  r.  Radicle,  c.  One  of  the  cotyledona.  e  o,  Aorlcnlar  appen- 
■Mtelberatyledan. 

flf^Wi— EmbrToof  Biaarica  oleraeea,  Cabtiacre.  r.  Radicle,  e.  Cotyledon.  1.  Entire  fm- 
■VTi.  1  Embryo  cot  transremely,  showing  the  cotyledons  folded  on  the  radicle  or  condnpUcato 
Issndkle  Is  dorsal,  or  on  the  back  of  the  cotYtctlon& 

^114 Embryo  of  Punica  (jranatuui,  rutnej^ronate,  etit  Into  two  halret.    The  upper  half 

^sofed  to  show  the  eonrolnte  cotyledona    r,  Itsdicle. 
t|(  SU.  -  Clrdnate  embQ'o  of  Buuloa  orleutalla. 
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(xXfi/fti.  tide,  and  ^l^m,  root),  the  cotyledons  are  applied  hj 
faces,  and  the  radicle  (figs.  516,  517  r)  is  folded  on  their  edges,  to  | 
to  be  lateral,  while  the  cotyledons,  r,  are  accumbent  (accumbo,  I  lie  I 
the  nde).     In  Nolorfiitea  (»mto>,  back),  the  cotyledon*  (fig.  518 


'^3>« 


uiti  applied  to  each  other  by  their  faces,  and  the  radicle,  r,  ti  I 
on  their  back,  so  as  to  be  dorsal,  and  the  cotyledons  are 
(incumbo,  I  lie  upon,  or  on  the  back).  In  OrtAoplocta  {iftif.  strvgdl 
and  wAoxof,  a  plait),  the  cotyledons  are  condupUcate  (Bg  513,  1|  2,  Ck 
while  the  radicle,  r,  is  dorsjil,  and  enclosed  between  Uietr  Ibldi.  Ifl 
other  divisions,  the  radicle  is  folded  in  a  spiral  manner  (fi^.  !i\h\ 
and  the  cotyledons  follow  the  same  course.  In  the  DodJiT 
the  embryo  appears  as  an  axis  without  divisions,  having  »<. ' 
of  the  spiral  on  diflercnt  planes. 

C02.  The  seed  sometimes  is  composed  of  the  embryo  and  ioti 
ments  alone,  the  former  being  either  straight  or  folded   in 
ways,  as  already  shown.     In  other  cases  there  is  an  addition  ( 
sperm  or  nutritive  matter,  in  greater  or  less  quantity,  aooordingj 
the  state  of  development  which  the  embryo  attains  (figa.  492, ' 
494).    VVIien  the  embryo  is  surrounded  by  tlie  perispenn  on  ill  I 
except  its  radicular  extremity  (fig.  494,)  it  becomes  oitenia/or  i 
(intra,  witliio) ;  when  lying  outside  the  perispenn,  and  only  i 
into  contact  with  it  at  certain  points,  it  is  txtemal  or  extrarius  { 
without).     When  the  embryo  follows  the  direction  of  the  axis  \ 
seed,  it  is  ax3t  or  axial,  and  it  may  be  either  cttemaL,  so  as  toj 
into  contact  with  the  perispenn  only  by  its  cotyledimary  ap 
519),  or  internal  (figs.  492,  493,  494).    In  the  latter  case,  tha 
lar  extremity  may,  as  in  some  Conifern,  become  incorpor 
the  perispcrm  apparently  by  means  of  a  thickened  suspeaaor. 
the  embryo  is  not  in  the  direction  of  the  axis,  it  b«oomM  <  ' 

Fl>.  Sia— EintitTO  of  •  Pea,  cut  tmnnrMlr.     Cppar  bal/  mifum 
rainfacni  oolyledoni,  t.    r,  R«Ucla  applied  UtcnUj. 

riir  «!?.— Embrjro  of  UaU*  liaaloct^     t,  JtaamlMKt 
•niJra    ITnomnanMtaiarilMtnkfTak 

ri«  *ia  -twiifyo  of  OilBMUlWi  OMM.  WMMoww. 
"  "^  "  KcUra  of  tiM  cBtiya 
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aiaiial  (fig.  520  «) ;  and  in  tbia  case  it  mny  be  either  straight  or 
conred  (fig.  521),  internal  or  external.  In  the  straiglit  seed  of 
GrasMi,  the  perisperm  is  abundant,  and  the  embryo  lies  at  a  point 


on  its  sojfice,  immediately  below  the  integuments,  being  straight  and 
txtmnl.  In  Campylotropous  ovules,  the  embryo  is  curved,  and  in 
plioe  of  being  embedded  in  perisperm,  is  frequently  externnl  to  it, 
fiUowing  the  concavity  of  the  seed  (fig.  522),  and  becoming  ptriphcri- 
*>i(nii^ieu,  I  carry  round),  with  the  chaloza  situated  in  the  curva- 
ture of  the  emhr)'o. 
^L  603.  It  has  been  already  stated,  that  the  radicle  of  the  embryo  is 
^HStected  to  the  micropyle,  and  the  cotyledons  to  the  cbalaza.  In  some 
^■Cbes,  by  the  growth  of  the  integuments,  the  former  is  turned  round 
^Va  is  not  to  correspond  with  the  apex  of  the  nucleus,  and  then  the 
^Pwibryo  has  the  radicle  directed  to  one  side,  and  is  called  excentric,  as 
■  teen  in  Primjilacese,  Plantnginaceae,  and  many  Palms,  especially  the 
Dm*  (fig.  520).  The  position  of  the  embryo  in  different  kinds  of 
K«d«  vui'ics.  In  all  cases  the  radicle  or  base  of  the  embryo  points 
Bore  fir  less  directly  to  the  micropyle,  while  the  cotyledonary  ex- 
iKaiity  is  directed  towards  the  chalaza.  In  an  orthotropal  seed, 
•ben,  the  embryo  is  inverted  or  anlUropal  (»ftl,  opposite,  rgi'ru,  I 
tat.),  the  radicle  pointing  to  the  ape.x  of  the  seed,  or  to  the  pait 
•pposile  the  hilum  (fig.  621).  Thus,  fig.  523  represents  an  oriho- 
•ftipsl  seed  of  Sterculia  Balanghas,  attached  to  the  pericarp,  p  c,  by 
4e  funiculus,  f.  The  chalaza  and  hiluni  are  confounded  together  at 
'*,  the  micropyle  being  at  the  opposite  end.  The  integuments  of 
llif  seed,  <,  cover  the  embr}'0  with  its  pcri«perra,  p  a ;  the  cotyledons, 
C) point  to  the  hilum  and  cbalaza;  while  the  radicle,  r,  points  to  the 

.n^  (IS.— <3mn  of  Cunx  depaniwrata,  cut  rerUcalljr.    I,  Integnineati.    f,  Perlii>«nn.    e, 

f)*  Mm— Sm4  or  keroel  of  the  Date,    p,  Pcrlnwnn  or  homjr  allinnirn.    ;  EmbiTa    1.  En- 
DftiMd.    t.  flet4  cut  TTVuverivty  jit  tlie  point  wncrr  tho  embryo,  «,  i»  situated 
_HH1I  —ysiatcA  fruit  o(  Rumex,  cut  venicnUy,  to  ibuw  tlia  atMxUo  or  al»xl*l  iUgbtly 
•I'*!  fiubl  ju 

nf.  m— Ctrrwl  or  MlrabllU  Jilupi,  ctit  rertlcalljr.  with  the  Kcd  whicb  It  cuntslni.  a,  Peri- 
*l'laane4  wlili  tlie  remalni  of  the  ityle,  <.  t,  InleKumeoct  of  tlja  leed  or  ■peirnaderm. 
^  Iwpkcrlol  embryo  with  lu  mUdOi  r,  (ad  In  cotjrltdou^  e.  p,  PtrlfpwiD  ot  ■Ibnfflan  nir- 
*       1  b7  the  CfflbiTO. 
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micropyle,  and  the  embryo  is  thus  reversed  or  inverted.     Ag«in,  ia 
ao  anatropal  seed  (figs.  493,  404),  where  the  micropyle  is  close  to  ih« 

hilum,  and  the  cbalia  st 
the  opposite  estreisitj, 
the  embryo  is  tnO.  or 
homotropai  (ifuits,  ^' 
and  TfiTit,  I  turn),  ibi: 
rndicle  or  base  of  tLe 
embryo  being  directed  W 
the  base  of  the  seed.  lo 
some  anatropal  OTule«,  u 
in  Castor  oil  (fig.  483). 
the  exostome  is  thickened 
or  carnnculate,  c,  and  the  cndostome  does  not  correspond  exactly  w 
it,  so  that  the  radicle,  «  r,  of  the  embryo  is  directed  to  a  point  a  OoJe 
removed  from  the  exostome.  In  curved  or  campylotropal  «Md«, 
(fig.  419),  the  embryo  is  folded  so  that  its  radicular  and  ootyledoBu; 
extremities  are  appro.\imated,  and  it  becomes  amphitropal  (i^i^i. 
around,  and  ri'tTu,  I  turn).  In  this  instance  the  seed  may  be  «xsl- 
buminous,  and  the  embryo  may  be  folded  on  itself  (fig.  524),  or  ■!- 
buminous,  the  embryo  surrounding  more  or  less  completely  tb« 
perisperm,  and  being  peripherical  (fig.  522).  In  fig.  52'4, 
the  seed  of  Erysimum  clieimnthoides  is  sbowo,  with  ibe 
chalaza,  c  h,  and  the  hilum,  h,  nearly  confounded  togelbcr, 
the  micropyle,  m,  the  embryo  occupying  the  entire  wl. 
with  the  radicle,  r,  folded  on  the  cotyledons,  e,  whidi 
enclose  the  plumule,  g.  Thiu,  by  deteriniuing  the  poniMD 
of  the  hilum,  chnlaza,  and  micropyle,  the  directioa  of  At 
embryo  rany  be  known. 

C04.  According  to  the  mode  in  which  the  seed  is  atti^rf 
to  the  pericarp,  the  radicle  may  be  directed  upward!  or 
downwards,  or  laterally,  as  regards  the  ovary.  In  W 
ortliolropnl  ovule,  attached  to  the  base  of  the  perioup,  >* 
is  superior  (fig.  521.)  So  also  in  a  suspended  ana&vp*' 
ovule,  as  in  fig.  483.  In  other  anatropal  ovuli-s,  as  in  figs.  49S,  UA 
525,  the  radicle  is  inforior.  When  the  ovule  is  horisontal  u  nginb 
the  pericarp  (fig.  523),  the  radicle,  r,  is  either  centrifugal,  wmb  ^ 

FUt'  US.— Ortholropal  and  of  StrrcnIU  BaluiKhw,  eat  loadtndlaallT,  widk  ••  I 
(he  pericarp,  y>c  to  which  It  It  aiUclinL  /,  Funlcaliu  c  ^  Chclua  aiM  hOHl  MH 
■elKn.  (,  1ntcconi''nta  of  (he  wnl,  or  •penDoclerm.  p  t,  TtTUotvm,  tlw  rnao/H  (f  I 
It  Mcin.  c  One  at  Die  a>tyle<laiu.  The  uther  cotylcdnn  liu  Man  i>ii»<»»<  W  *•*  tt*^** 
roale,  3.  r,  ludlclc  which  U  airocted  to  the  ranuara  U  lh<  agn  of  Ife*  M«&  Tk*  ariaTO  * 
antltfvMl  or  inverted. 

Ha.  W4.— Ounpylotraiwl  Med  of  Emlmam  chelrulholdai  est  hxiftradliiallj  ■,  JflBW" 
ckiOuluatiol  (tr  mnoTeii  Ann  the  hilum,  A.  t.  Text*  or  eplnenn.  •<  InpwninilM* 
tlw_M«4jr  •odoplaun.    r,  Bidlcle.    c,  Cotjrlnlou    g,  Oeauaiili.    Tha  raihr7«  kctl^ * 

VwHIfl  mcMm  artlM  eupd  al  Trielochln  n<>rraH«il    f,  ttrkarf  ctvvMl  Ir* 
»   §,  SmL  /,  ftiirtmlni    r.  Kapha    c,  ChaUaa 
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fdati  to  the  outer  wull  of  the  ovary;  or  centripetal,  when  it  pointa 
tAe  uua  or  inner  wall  of  the  ovary. 

W  6. — FimcTioss  OF  the  Ssso. 

M)5.  The  seed  contains  the  embryo  or  germ,  which,  ^vhen  placed 
|bvourabIe  circumstances,  is  developed  as  a  new  planL  The  em- 
IJb  is  nsually  of  a  whitish  or  pale  colour,  resembling  the  perisperm 
ita  present,  and  sometimes  scarcely  distinguishable  from  it  at  first 
^t.  Occasionally,  however,  it  is  of  a  greenish  or  yellow  hue. 
MiDoes  of  this  occur  in  the  perupermic  or  albuminous  seed  of  Euony- 
bi,  and  the  aperispermic  or  exalbuminous  seeds  of  most  Crucilerie. 
lie  changes  which  take  place  in  tlie  composition  of  the  seed,  and  in 
I  coats,  are  with  the  view  of  protecting  the  embryo  from  vicissitudes 
P  lemperatore,  moisture,  &c.,  and  of  laying  up  a  store  of  nourish- 
iBit  for  its  after  growth.  The  coats  become  thickened  and  hardened 
f  the  deposition  of  lignine ;  and  in  its  interior,  starch,  nitrogenous 
impounds,  phosphates,  and  sulphates,  besides  oily  and  fatty  matters, 
Irious  organic  acids,  tannin,  and  resins,  are  found.  Tlie  specific 
Irity  of  the  seed  is  much  increased,  so  that,  it  usually  sinks  in  water, 
Id  it  becomes  more  capable  of  resisting  decomposition,  and  preserv- 
t  the  vitality  of  the  embryo.     In  some  instances  where  air  is  con- 

1  in  their  envelopes  seeds  float  in  water. 

When  seeds  are  matured,  they  are  detached  from  the  plant  in 
I  ways.  They  separate  from  the  funiculus  at  the  hilum,  and 
I  free  in  the  cavity  of  the  pericarp,  which  either  fulls  along  with 

,  or  opens  in  various  ways  so  as  to  scatter  them.  The  elasticity 
Ith  which  some  seed-vessels  open  during  the  process  of  desiccation 
Tery  great  It  may  be  seen  in  Ilura  crepitans.  Common  Broom, 
id  Cardamine.  In  the  Geranium  (fig.  4i)b),  the  seed-vessels  are 
iied  apwards  on  the  elongated  beak,  and  in  this  way  the  seeds  are 
npped.  In  the  Cyclamen  the  peduncle  curves  towards  the  earth  so 
j^place  the  seed-vessels  in  a  position  suitable  for  germination.  In 
piiccalent  fruit  of  Momordica  Elatcriuro,  or  squirting  Cucumber, 
t  cells  vary  in  their  size  and  contents  in  different  parts ;  some  con- 
ning thick  matter  become  distended  at  the  expense  of  others  with 
baer  contents,  and  the  force  of  endosmose  ultimately  causes  rup- 
Bof  the  valves  at  their  weakest  point,  viz.,  where  they  are  united 
■•  peduncle.  When  this  takes  place,  the  elasticity  of  the  valves 
Ri  out  the  seeds  and  fluid  contents  with  great  force  through  the 
tning  left  by  the  separation  of  the  peduncle.  In  the  Impatiens  or 
jkam,  the  seed-vessel  opens  with  force  by  a  similar  process,  the  five 
ht»  carving  inwards  in  a  spiral  manner,  in  consequence  of  the  dis- 
the  outer  large  cells.  The  seeds  are  discharged  before  they 
In  the  ca.se  of  Mignonette  (fig.  479),  the  seed-vessel  opens 
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early,  so  as  to  expose  the  seeds ;  and  in  Cupbea,  the  placenta  pittea 
the  ovary  and  flonil  coverings  early,  so  as  to  render  the  seeds  niktd. 
Fleshy  fruits,  which  fall  from  the  tree  when  ripe,  supply  by  tLeir  w^ 
culent  portion  the  most  suitable  nutriment  for  the  young  embrjo  is 
its  earliest  stages  of  growili. 

607.  Wind,  water,  animals,  and  man,  are  instrumental  in  the  iSv 
nemination  of  seeds.  Some  seeds,  as  those  of  ^labogany,  Bignonii, 
Tecoma,  Pine,  Asclepias,  Epilobium,  and  the  Cotton  plant,  have  wijued 
or  feathery  appendages,  by  means  of  which  they  are  waAed  to  t  ut- 
tance.  The  same  thing  occurs  in  some  indchisccnt  seed-Tessels,  M 
the  samara  of  the  Sycamore  and  Ash,  and  the  achoinia  of  DonddioD, 
Thistles,  &c.  Moisture,  as  well  as  dryness,  operates  in  the  banliog  t/ 
seed-vessels.  The  pod  of  the  Anastatica,  or  Rose  of  Jericho,  and  the 
capsule  of  some  Mesembryanthemums,  exhibit  the  eS>.-cts  of  moist&K 
in  a  remarkable  degree.  Auimuis,  by  feeding  on  fleshy  fruits,  tbt 
kernels  of  which  resist  the  action  of  the  juice  of  the  stomacli,  ik- 
serainate  seeds ;  and  man  has  been  the  means  of  tmnsjmrtjDg  setdi 
from  one  country  to  another.  In  some  cases,  the  p«ricarp4  riprti 
their  seeds  under  ground,  and  are  called  htjpocarpogean  (i-ri,  undn. 
«*fTO(,  fruit,  and  yta,  earth),  lliis  \i  seen  in  the  Arachis  bvpogM) 
or  Ground  nut.  Others,  as  Vicia  amphicarfK)s,  have  both  aerial  lod 
subterranean  fruit.  Many  seeds  are  used  tor  food  by  animals,  isdt 
great  destruction  of  them  takes  place  from  decay  ■  bat  this  is  oompto- 
sated  for  by  the  vast  number  produced,  so  as  to  secure  the  coouon- 
ance  of  the  species.  The  quantity  of  seeds  produced  by  many  plsaO 
is  very  great.  In  single  capsules  of  Poppy  and  Tobacco,  apwira*«f 
40,000  have  been  counted. 

608.  CrrmiBatioB. — The  act  by  which  the  embryo  of  •  KfA  leaTit 
its  state  of  torpidity,  and  becomes  developed  as  a  new  plant,  is  caiM 
germination  (germinatio,  springing).  In  order  that  this  praoaanay  ^ 
on,  a  certain  combination  of  circumstances  is  necessary.  The  duct 
requisites  are  moisture,  air,  and  a  certain  temperature.  ExdoM* 
from  light  is  also  beneficial.  In  Cutyledonous  plants  geimimHiH 
may  be  defined  as  the  act  by  which  the  fecundated  embryo  of  •wl 
loaves  the  state  of  torpor  in  which  it  has  remained  for  a  loager  M 
shorter  period,  starts  into  life,  as  it  were,  comes  out  from  its  eonlaf^i 
and  sustains  its  existence  until  such  time  as  the  autritive  orgus 
developed 

C09.  Moisture  is  necessary  in  order  that  the  nutritive  inattcn 
be  taken  up  in  a  state  of  solution,  and  that  certain  changof  ounr  < 
place  in  the  seed.  Dry  seeds  will  not  germinate.  Until  watvM  i^ 
sorbed  no  circulation  of  fluids  in  the  seed  can  tak«  place.  Tb 
quantity  of  wat«r  absorbed  by  seeds  is  often  very  Iwgts.  DteuMk 
found  that  a  French  bean,  weighing  544  roillegnimmcs,»b«orb«d  7J* 
ol  water.    The  swelling  of  Peas  by  absorption  of  water  is  tooilif  *> 
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ill    The  kernels  or  seeds  by  this  means  are  enabled  to  burst  their 
II0D7  coveringi. 

610.  The  temperature  required  for  germination  varies  in  diffiTciit 
Keds  Some  demand  a  tropical  heat,  others  are  satisfied  with  the 
»«nnth  of  our  spring.  In  general,  the  requisite  temperature  may  be 
wd  to  vary  from  60°  to  80°  F.  Some  seeds  can  bear  a  temperature 
nhich  would  kill  others.  Some  have  been  known  to  germinate  at\t;r 
expoaore  for  a  short  time  to  the  heat  ot"  boiling  syrup ,  others  after 
tsposore  to  a  eold  of  — 39'  F.  Many  plants  grow  in  the  immediate 
ricinity  of  very  hot  springs,  others  m  cold  regions.  Kd  wards  and 
Colin,  from  their  experiments,  were  led  to  fix  95°  F.  as  the  higlii*st 
limit  of  prolonged  temperature  which  cereal  grains  con  bear  in  water; 
od  113°  F  as  the  highest  they  can  bear  in  sand  or  earth.  Vegeti«ble 
Bfehas  been  observed  progressing  under  much  higher  temperatures, 
ia  the  Manilla  Islands,  a  hot  spring  which  raised  the  thermometer  to 
187*  had  planta  fiourishing  in  it  and  on  its  borders.  A  species  of 
Qttra  grows  lu  the  hut  springs  uf  Iceland,  and  various  Conferva 
in  the  boiling  springs  of  Arabia  and  of  the  Cape  of  Good  Hope, 
^beiit,  U<<i!s  iind  liai'ley,  are  said  to  thrive  in  any  country  where  the 
^^kt  temperature  exceeds  60°  F.  The  spores  of  certain  cryptoganiic 
^■Itt  are  especially  fitted  for  cold  countries.  Edwards  and  Colin 
Btad  that  seeds  in  a  dry  air  bore  a  higlier  temperature  than  in  water 
wMcam. 

(11  Air,  or  rather  oxj/gen,  was  shown  by  Scheele  to  be  necessary 
S»  germination.  Seeds  deeply  buried  in  the  soil,  and  excluded  from 
w,  do  not  spring.  The  depth  at  which  seeds  should  be  sown,  varies 
lioo  half  an  inch  to  two  inches,  according  to  the  nature  of  the  soil 
Tl«  following  experiments  were  made  by  Petri : — 


tttAannrn  to  the 
drpthnf 


C*me  ibon  groand  No.  of  plants  tliat 

tn  Ottinc  up. 


J  —^ 

1          

■:::;::z:i2 -::::;:::;:: 

«1L 

2  —   

18   —    

7-8lhs. 

8  —   

20           

6-8tht. 

4  —    

21   —    

4-«lH, 

6  —    

22   — 

S-Stlii. 

C  —   

23    —    

l-Sth. 

IKllow  (owing  is  thus  proved  to  be  the  best 
tl2.  Seeds,  when  buried  deep  in  tlie  soil  sometimes  lie  dormant 
^  1  long  time,  and  only  germinate  when  the  air  is  admitted  by 
!  process  of  subsoil  ploughing,  or  other  agricultural  uperationii. 
"ben  ground  is  turned  up  for  the  first  time,  it  is  common  to  see  a 
*ip  of  white  clover  and  other  plants  spring  up,  which  had  not  been 
Pifriotwly  seen  in  the  locality.  After  the  great  fire  in  London,  plants 
'Pnmg  np,  the  seeds  of  which  must  have  long  lain  dormant;  and  the 
^i&e  thing  is  observed  aAer  the  burning  of  forests,  and  the  dnumiv^ 
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of  marshes.  Gardner  says  that  the  name  capoeira  a  given  in  Be 
to  the  trees  which  spring  up  atler  the  burning  of  the  Tirgin  fanao 
(matos  virgais  and  capoes),  and  that  they  are  always  rery  disiiact 
from  those  which  constituted  the  original  vegetation.  Mr-  Ten* 
Harcourt  mentions  a  case  where  turnip  seeds  lay  in  a  dormant  iMr 
for  seven  or  eight  years,  in  consequence  of  being  carried  down  to  i 
great  depth  in  the  soil.  On  the  Calton  Hill,  at  Edinbur^,  «fa(B 
new  soil  was  turned  up  some  years  ago  for  building,  a  large  crap  tf 
Fumaria  micrantha  sprung  api  and  seeds  gathered  firom  andcrrix 
foetof  peat-moss  in  Stirlingshire  have  been  known  to  germinate.  Mr 
Kemp  mentions  the  germination  of  seeds  found  at  the  bottom  of  s 
nnd-pit  25  feet  deep,  which  he  concludes,  from  various  circtisMliiWBt 
to  have  been  deposited  more  than  2000  years  ago.  The  seeds  MR 
&rinaceous,  belonging  to  the  natural  order  PolygonaceB.  AwvA 
solution  of  chlorine  is  said  to  accelerate  germination,  probably  bj  As 
decomposition  of  water,  and  the  Uberation  of  oxygen. 

613.  Darkness  is  favourable  to  germination.  Seeds  germissM  btt 
when  excluded  from  light  M.  Boitard  showed  this  by  ezperinoa 
on  Auricula  seeds,  some  of  which  were  covered  by  a  tnuuparait  M- 
jar,  others  by  a  jar  of  ground  glass,  and  a  third  set  by  a  jar  enrck^ 
in  black  cloth.  The  lost  germinated  most  rapidly.  Senefaier  oo*' 
eluded  that  the  height  and  size  of  a  plant  were  proportionate  to  !&• 
intensity  of  the  illumination,  its  verdure  dependent  on  tbe  <{aiSif 
of  the  rays.  Mr  Hunt  says  that  the  luminous  or  light-givinf  tm 
and  those  nearest  the  yellow,  have  a  marked  effect  io  inptof 
germination  ;  the  red  or  heat-giving  raj's  are  favoitrable  to  tMp*- 
cess,  if  abundance  of  water  is  present ;  while  the  blue  rays,  or  bok 
concerned  in  chemical  action  or  actmism,  accelerate  the  proeessad 
cause  rapid  growth.  His  experiments  were  performed  by  making  ^ 
sun's  rays  pass  through  different  kinds  of  coloured  gUas.  U»  b*nn> 
that  the  scorching  effect  of  the  sun  on  leaves  may  he  prcTOtcd  by 
the  use  of  blue  glass,  and  that  a  high  temperature  might  bv  obuin^  i 
by  red  glass.  He  has  suggested  a  pale-green  gloss  mode  with  ' 
of  copper,  as  that  best  fitted  for  conservatories.  By  this  moi 
expects  that  the  scorching  rays  of  light  will  be  exduded,  wink  < 
hindrance  is  given  to  the  passage  of  the  others;  the  green 
being  a  compound  of  yellow  or  luminous,  and  of  bine  or  cheminll 
A  delicate  emerald-green  gloss  has  been  employed  lately  at  hill 
gestion,  in  glazing  the  large  Pulm-house  at  Kew 

G14.  Some  have  said  that  electricity  prevents  germi-  '  ^' 

are  wanting  to  confirm  this.     The  experiments  of  I '  '•'^ 

Coventry,  and  others,  have  shown  that  the  statements  m«d«  ia  n^ 
to  the  etficacy  of  electro-culture  are  erroneous, 

615.  In  order  that  plants  may  germinate  vigorooaly, 
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St  and  kir  mast  be  supplied  ia  due  proportion.  If  any  of  tbem  are 
ificient,  or  in  excess,  injury  may  be  done.  It  is  of  great  importance, 
lerefore,  in  agricultural  operations,  tbat  the  ground  should  be  w^II 
alverixed,  the  seeds  regularly  sown  at  a  proper  and  equal  depth,  and 
le  soil  druoed.  Pulverized  soil,  when  examined,  is  found  to  consist 
fimall  particles  having  cavities  in  their  interior,  and  separated  from 
■ch  other  by  interstitial  spaces.  In  a  very  dry  soil,  all  these  cavities 
ii«  full  of  air ,  in  a  very  wet  undrained  soil,  they  are  full  of  moisture ; 
■bile  in  a  perfectly  drained  soil,  the  interstices  are  full  of  air,  while 
he  particles  themselves  are  moist.  The  seed  in  such  a  soil  is  under 
ibe  influence  of  heat,  air,  and  moisture,  and  is  excluded  from  light. 
Ueooe  it  is  in  very  favourable  circumstances  for  germination.  Frost 
bu  an  important  effect  in  pulverizing  the  soil,  by  the  expansion  of 
the  water  contained  in  the  particles,  when  it  ia  converted  into  ice. 
3B0V  agun,  acts  in  giving  a  covering  to  the  young  pinnt,  protecting 
It  from  intense  fix)st  and  sudden  alternations  of  tem])erature,  and  by 
it!  slow  melting  allows  the  plant  to  accommodate  itself  to  the  mild 
Umospbere.     Snow  contains  often  much  oxygen. 

616.  If  a  field  is  not  equally  planted,  the  seeds  will  sink  to  dif- 
fereoi  depths,  and  will  spring  up  very  irregularly.  The  seeds  should 
be  placed  at  a  depth  not  greater  than  two  inches.  Draining  acts  not 
Bercly  in  removing  superfluous  moisture,  but  in  allowing  a  constant 
resewal  of  nutritive  mutter,  more  especially  of  ammonia  and  carbonic 
idd  from  the  atmosphere,  in  giving  a  supjily  of  air,  and  in  keeping 
Up  •  proper  temperature  in  the  soil.  In  an  undrained  soil  the  water 
iAagnant,  and  there  is  little  supply  of  fresh  nutriment,  and  much 
xild  is  produced.  Of  late  there  has  been  a  discussion  as  to  whether 
iballow  or  deep  draining  is  the  best.  Much  depends  on  the  nature  of 
ibt  toil,  and  it  is  impossible  to  lay  down  any  fixed  rule  applicable  to 
lO  OMes.  Mr.  Smith  says  that  drains  in  very  stilf  soils  should  be 
ifteen  feet  apart,  and  in  very  light  soib  tliirty  or  forty ;  the  depth 
leiog  from  thirty  to  thirty-six  inches,  and  the  main  drains  si.x  inches 
leeper  than  the  parallel  ones.  In  extremely  stiff  clays,  he  makes 
jmog  two  and  a-half  feet  deep.  He  was  the  first  to  advocate  the 
^■m  of  parallel  drains,  or  what  b  called  Uiorough-draining. 
Hi  7.  TitaUt7*rik>e<u. — Some  seeds  lose  their  vitality  soon,  others 
Wain  it  for  a  long  time.  Coffee  seeds,  in  order  to  grow,  require  to  be 
Mrn  immediately  after  ripening.  On  the  other  hand.  Melon  seeds  have 
leeo  known  to  retain  their  vitality  for  upwards  of  forty  years,  and 
bow  of  the  Sensitive  plant  for  more  than  sixty  years.  Oily  seeds  in 
isterai  lose  their  vitality  qviickly,  probably  from  their  power  of  ab- 
fAnng  oxygen,  and  the  chemical  changes  thus  induced.  Considerable 
iimuMons  have  taken  place  as  to  the  length  of  time  during  which 
Kcd*  will  retain  their  germinating  powers.  Lindley  mentions  a  case 
■>  which  young  plants  were  raised  from  seeds  found  in  an  ancient 
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barrow  in  Devooshire,  along  with  some  coins  of  the  Emperor  Hadrin; 
and  M.  des  Moulins  relates  an  instance  of  seeds  capable  of  gernunt- 
ing,  which  were  discovered  in  a  Soman  tomb,  supposed  to  be 
fifteen  or  sixteen  centuries  old.  In  these  instances,  it  is  to  be  re- 
marked, that  the  seeds  were  protected  from  the  influences  required  fef 
growth,  and  were  preserved  in  circumstances  which  cannot  be  obI/ 
imitated.  There  seems  to  be  great  doubts  as  to  the  seedf  fomd  is 
the  catacombs  of  Egypt,  and  in  mommy  coses,  hanog  mU^ 
produced  living  plants.  The  statements  relative  to  MoBB/ 
Wheat  have  not  been  confirmed,  and  there  are  many  (oaroa  " 
liillacy. 

618.  With  the  view  of  presei-ving  seeds,  it  is  of  importaooe  thit 
they  should  be  thoroughly  ripened,  kept  in  a  uniform  tempentnre,  ud 
in  a  dry  state,  and  not  directly  exposed  to  the  oxygen  of  the  sir- 
They  are  often  best  kept  in  their  seed-vessels.  The  bard  coveriap  d 
many  foreign  legumes,  and  of  the  cones  of  Firs,  dbc,  seem  to  be  of  im- 
portance in  preserving  the  germinating  power  of  seeds.  Seeds  Ml 
fully  ripened  are  very  apt  to  decay,  and  are  easily  affected  by  moiMn 
Seeds,  although  (it  for  food,  may  have  lost  their  gurmioating  yaws. 
Core,  pulse,  and  farinaceous  eoeds  generally  will  live  for  a  long  tiaw 
if  gathered  ripe,  and  preserved  quite  dry.  In  sending  teed*  iiraa 
foreign  countries,  they  should  be  put  into  dry  papers,  and  exposed  to 
free  ventilation  in  a  cool  place ;  aa,  for  instance,  in  a  ooarae  bag  nf* 
pended  in  a  cabin.  Oily  seeds  and  those  containing  much  tasaifli  ■ 
beech -mast,  acorns,  and  nuts,  must  not  only  be  ripe  and  dry,  bollko 
must  be  e.xcluded  from  the  air.  When  transp'orted,  they  are  oltea  Jit' 
into  dry  eaitlt  and  sund,  and  pressed  hard,  or  preserved  in  Aincd 
powder,  the  whole  being  covered  with  tin,  and  put  into  a  stoat  bat> 
Some  have  suggested  their  preservation  in  hermetically-sea)«d  T 
full  of  carbonic  acid  gas.  Seeds  enveloped  in  wax  sent  froa  bfr 
germinated  well  They  had  been  kept  for  three  roontba,  and  «■< 
quite  firm  and  fresh.  They  did  not  sprout  for  a  month,  but  afUffMldl 
grew  strong  and  healthy.  Seeds  sent  in  cotton  and  brown  paper ' 
grown  considerably  in  their  transit,  and,  when  potted,  grew  tut,  bd 
soon  displayed  symptoms  of  debility.  Spanish  chestnuts  sad  filberli 
have  been  sent  enveloped  in  wax  to  tlie  Hiroalayabs,  and  are  iu« 
growing  there.  Cuttings  of  fruit  trees,  with  their  endj  aovaloped  la 
wax,  were  also  sent,  and  arrived  in  a  living  itate  In  this  waj  aba^ 
apples,  pears,  and  plums  have  been  sent 

619.  M.  Alphonse  DecandoUe  made  experiments  on  tlie  vitaLty</ 
seeds.  He  took  368  species  of  seed,  fifteen  years  old,  collected  io  tl>* 
same  garden,  and  sowed  them  at  the  same  time,  and  in  IIm  Mhi 
c'u^umstanoes  as  nearly  as  possible.  Of  the  308,  only  aetenW  (■* 
minnted,  and  comparatively  few  of  the  species  came  up.  TIm  taHainf, 
are  the  results : — 
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Halvacea ........<. 6  came  op  out  of. 

Vtganiaoim 9  —  — 

LabUUB 1  —  — 

SerophiiUriiw 0  —  — 

UmbaOUera. 0  —  — 

CaryopbjlUoOB 0  —  — 

GnuniooB 0  —  — 

CnicifenB 0  —  — 


.0     —         — 


W  it  nwy  be  thus  given — 


t  S57  species,  of  which  the  duraiion  of  life  was  known,  the  results 


Perecnt. 

Amnub 9  came  op  oat  of. 180  specks 6-0 

fikooials 0      —        —      28    —    0-0 

Paenoial* 4      —        —      10&    —    3-8 

Ugneoii*. .^ 3      —        —      44  6-7 


16 


XoDocarpie 9  cum  np  oat  cT. 

Pvl/osipic* , 7      —        — 


16 


357 


.208 
149 

367 


4-4 


Percent 

4-8 

4-7 


44 


620.  Woody  species  thus  seem  to  preserve  the  power  of  germinat- 
hg  longer  than  others,  while  biennials  are  at  the  opposite  end  of  the 
leale;  perennials  would  appear  to  lose  their  vitality  sooner  than  an- 
Iniali.  Large  seeds  were  found  to  retain  the  germinating  power  longer 
iban  tmall  ones,  and  the  presence  or  absence  of  separate  albumen  or 
Pehipenn  did  not  seem  to  make  any  difference.  Composite  and  Um- 
fitllircne  lost  their  germin.-iting  power  very  early.  From  these  experi- 
■mii,  Decandolle  concludes  that  the  duration  of  vitality  is  fre([uently 
h  u  inverse  proportion  to  the  rapidity  of  the  germination.  This 
nbject  has  been  investigated  by  a  committee  of  the  British  Aasoci*- 
MO,  under  the  direction  of  Professor  Daubeny. 

621.  Ckrmical  cliaasc*  darini  OeralaulMb — During  the  prOCC*! 

I^'grnnination,  certain  changes  take  place  in  the  contents  of  the  seed, 
^  which  they  are  rendered  fit  for  the  nourishment  of  the  embryo, 
■i  exalburoiooua  or  aperispermic  seeds,  where  the  embryo  alone 
Ccupics  the  interior,  these  changes  are  effected  principally  in  the  mat- 
tn  stored  up  in  the  cotyledons.  In  albuminous  or  perispermic  seeds, 
t  the  other  hand,  the  changes  occur  in  the  substance  of  the  perispenn. 
ne  of  the  most  remarkable  of  tliese  changes  is  the  conversion  of  starch 
1(0  dextrine  and  grape  sugar  by  a  process  of  oxidation,  the  object 
iag  the  conversion  of  an  insoluble  into  a  soluble  substance.  A 
tngCBOUS  compound,  called  Diastase  (^  310),  is  developed  during 

•  For  ss  enflenitlwi  <<  Uicse  tnnt,  ■•  f  Ol 
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germination,  and  is  said  to  act  on  the  starch.     This  diastase  maj 
probably  a  poriion  of  gluten  passing  into  a  state  of  decomposition, 
acting  as  a  ferment.     The  change  of  starch  into  dextrine  and  nigar  is 
referred  by  chemists  to  catalytic  action,  or  the  action  of  contact,  aad 
to  the  influence  exercised  by  diastase  and  other  matters  in  making  • 
new  arrangement  of  the  molecules.     While  this  conversion  of  starch 
into  sugar  proceeds,  oxygen  is  absorbed,  carbonic  acid  is  given  oC 
and  heat  is  produced.     It  is  probable  that  at  this  period  there  it  ■ 
certain  amount  of  electric  disturbance.      Carpenter  states  that  the 
conversion  of  the  starch  of  the  seed  into  sugar  involves  the  Uberslioo 
of  carbonic  acid,  with  a  small  quantity  of  acetic  acid  ;  and  as  all  adds 
are  negative,  and  like  electricities  repel  each  other,  it  is  probable  iliat 
the  seed  is  at  the  time  in  an  electro-negative  condition.     The  pheno- 
mena of  germination  are  well  seen  in  the  malting  of  barley,  whieii 
consists  in  the  sprouting  of  the  embryo  and  the  formation  of  tofu. 
The  changes  produced  in  the  air  by  germinating  seeds  have  b««t 
investigated  by  Saussure,  who  showed  that  in  all  cases  carbonic  toi 
was  evolved  at  the  expense  of  the  carbon  of  the  seed. 

022.  When  all  the  requisites  for  germination  are  supplied,  the  ii*i 
by  the  absorption  of  moisture,  becomes  softened  and  swollen.  WbfO 
albumen  or  the  perisperm  is  present,  it  undergoes  certain  chemiail 
changes  by  the  action  of  the  air  and  water,  so  as  to  be  rendered  &t  fa 
the  nutrition  of  the  embryo.  These  changes  consist  partly  in  lbs  on- 
version  of  starch  into  sugar,  and  are  accompanied  with  the  cvoinOoB 
of  carbonic  acid,  and  the  production  of  beat.  As  the  fluid  matun  ■( 
absorbed  by  the  cells  of  the  embryo,  the  latter  continue*  to  iucfU* 
until  it  fills  the  cavity  of  the  seed,  and  ultimately  bursts  throagb  lk« 
softened  integuments.  In  cases  where  there  is  no  perisperm,  the«ol- 
buminous  embryo  occupies  the  entire  seed,  and  the  process  of  fflBf 
nation  goes  on  with  greater  rapidity.  The  embryo  speedily  i*A 
raptures  the  integument,  and  is  nourished  at  the  expeoM  of  tkt 
cotyledons,  which  are  often  Heshy,  containing  much  starchy  natur,* 
in  the  Bean  and  Pea,  along  with  oily  matter,  as  in  the  Nut  and  Bsf 
seed.  There  are  thus  two  stages  of  germination — that  in  whidi  i^ 
embryo  undergoes  certain  changes  within  the  seed  itself,  and  thai  i> 
which  it  protrudes  through  the  integuments  and  becomes  an  iinkfA- 
dent  plant. 

623.  The  embryo,  then,  nourished  at  the  expense  of  its  peti<IMM 
and  cotyledons,  continues  to  grow,  and  usually  protrudes  its  rafioV 
extremity  (fig.  526,  1 )  in  the  first  instance,  which  is  oeanB  lk< 
surface,  and  next  the  micropyle.  This,  which  in  the  embryo  is  wy 
short,  and  confounded  with  the  caulicalus  so  as  to  form  tht  ffl* 
intemode,  becomes  thickened  by  addition  to  its  extremity  {6g.  318,  Jk 
and  the  division  between  the  ascending  und  descending  axis  bess^ 
more  marked.    The  caulicule  or  axis  also  elongates,  beariaf  H  ^ 
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lit  the  plumnle,  which  now  appears  outside  the  integameots  (fig. 

3,  g),  forming  the  second  internode,  either  accompanied  by  the 

,  or  leaving  them  still  within 

Eaeed  coats.     In  the  latter  case,  the 

fledons  are  usually  fleshy  and  of  a 

colour,    and   become    gradually 

irbed  like  the  perispenn.     In  the 

they  assume  a  more  or  less  leafy 

ct,  exercising  the  functions  of  leaves 

certain    period,  and   ultimately 

While  the  radicle  descends 

i  the  centre  of  the  earth,  producing  roots  of  a  pale  colour,  the 

e  has  a  tendency  to  ascend,  forming  the  leafy  axis,  and  assuming 

.  colour  under  the  influence  of  light  and  air. 

•r  PiHMBle  ui4  Ki>4icif>. — Various  attempts  have 

ie  to  explain  the  ascent  of  the  plumule,  and  the  descent  of 

i  radicle,  but  none  of  them  are  satisfactory.     Physiologists  have  not 

I  able  to  detect  any  law  to  which  they  can  refer  the  phenomena, 

agh   certain  agencies   are  obviously  concerned   ia  the  eflects. 

!  have  said  that  the  root  is  especially  influenced  by  the  attraction 

[the  earth,  while  the  stem  ia  influenced  by  light    Experiments  have 

irn  that  the  direction  of  the  root  is  not  owing  to  the  moisture  of 

soil,  and  that  the  ascent  of  the  stem  is  not  due  to  the  action  of 

and  air;  for  roots  descend,  and  stems  ascend,  even  when  the 

'  are  placed  in  contact  with  the  earth,  and  the  former  submitted 

'  action  of  light.     Knight  thinks  that  the  direction  of  stem  and 

I  may  be  traced  to  gravitation,  and  the  state  of  the  tissues.    When 

Dch  is  horizontal,  the  fluids  gravitate  towards  the  lower  side  ;  a 

OttS  growth  takes   place   there;    the  tissues   enlarge,  and,   by 

Qg  more  than  those  on  the  upper  side,  an  incurvation  is  pro- 

I,  the  convexity  of  which  looks  downwards,  and  thus  the  extremity 

branch  is  directed  upwards.     Agiiin,  in  the  root  the  increase 

by  the  extremity,  and  the  fluids  by  their  gravity  cause  this 

always  a  descenrling  direction.      A  similar  explanation  ia 

Dodart.     Dutrochet  refers  the  phenomena  to  endosmose, 

I  in  its  eflects  according  to  the  comparative  size  of  the  cells 

atre  and  circumference  of  an  axis.     In  young  stems  with 

kh,  the  central  cells  are  larger,  and  they  diminish  towards  the 

fcrencei  whereas  in  roots,  according  to  him,  the  diminution 

^ce  in  the  reverse  manner.     Large  cells  distend  more  rapidly 

Dinttlon  of  the  dtcotTledanons  apeiiipernilc  Kcd  nf  Acacia  Jalibrlaitln.     r, 

\  at  tcMA.    r,  tUdlclQ  of  tile  embryo,    (,  TiitBllnt  or  cbuIIchIua    e,  Cocyledona    g, 

e.   1.  Fkntaujre:  In  wlilcb  the  rmdlcle  ruptures  tiio  cnvtitope  or  itwrmodenn, 

illj  At  the  rolcropyle.    3.  Second  etaRQ:  where  the  parts  of  liie  cmbnru  ere 

I  tnm  tlM  coverlD|(,  the  miDinilt  of  tiic  cotyledon*  only  bi'Infp  rctiilned  by  the 

'.  "ntlrd  itejte;  where  the  embryo  Ie  entirely  dlwnRai^ci  from  the  envelope  or 

I UM  ootjrledoiu^  c  c,  era  tftfnCei  ee  u  to  exhibit  the  plumule,  f. 


I 


Ih«  cftet  «r  i^w  tke  Hem  mtof  \m  Wtmttnttei  bjr  •)• 
of  phaii  IB  cim^MiMMw  «lia»  •  pcneQ  of  Ugk*  only  ■ 
imit.  Dr  FnggioK  of  Bokaoa  WM  dM  |0I  «i0 
I  die  afwDM  enraRd  b]r  dM  njB  of  Uts  ipMtniBi  in  cnan{ 
ofpliBttL  BxMBmniai  on  dik  flobjcct  !>•««  been  mad*  bf 
Pqres,  Datncbet,  aad  Gazdncr.  They  consder  the  btne  nji  *• 
dtOK  wliidi  fasvc  dw  anatok  eftet  on  the  plnmolc  Uunter  ofaaorci 
ibat  if  a  band  filled  with  earth,  in  the  centre  of  which  are  kw 
beau,  be  rotated  tar  aereral  daya  horiaootall  j,  the  roots  pointed  is  * 
(lirrction  parallel  to  the  axis  of  rotation  Knight*  ptit  Mustard  mA 
and  French  beans  on  the  circamference  of  two  wheels,  which  tM« 
put  in  rapid  motion,  the  one  in  a  horizontal,  and  the  other  in  a  reiticil 
manner ;  and  he  found  that,  in  the  former,  the  roots  took  a  diicouco 
intermediate  between  that  impreased  bj  gravitation  and  bjr  the  eratri- 
tugul  tijrce,  viz.,  downwards  and  ontwards,  while  the  stems  wo* 
inclined  upwaras  and  inwards.  In  the  latter,  where  the  furoe  of  gis^ 
tation  was  neutralized  by  the  constant  change  of  position,  the  ccstn- 
fugal  force  acted  alone,  by  which  the  roots  were  directed  outwani^  d 
tho  mme  timo  tliat  the  stem  grew  inwards.  To  explain  tliem  rtxte 
thoro  iimtt  be  allowed — 1.  A  more  or  less  liquid  condition  of  the  M* 
of  itiv  young  plant.  2.  A  diOVrent  density  in  die  diffiawt  pM* 
latter.  3.  A  tendency  of  the  denser  ports  of  nvw  piania,  dmiif 
latiuii,  towards  the  root.  On  the  vertical  whet- 1,  the  parts  cf  d* 
tubinitted  to  tho  ccnirif 


piaiit 


'i  fugal 


parts  at  the  circumri-n-nce.     On  the  horaonlal,  dw  1 
•  •••  XatcbtM  ilgftmiRinl  riT«n.  VmOtm,  IS4I,  ^  tsa 
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wu  intcnnccliafe  between  centrifugal  force  and  gravity.     The  upper 
mie  of  leaves  is  under  the  influence  of  light  in  a  marked  degree, 
for,  «faen  placed  in  the  reverse  position  by  the  turning  of  a  branch, 
tker  twist  round  so  as  to  resume  their  natural  exposure.    During 
darkneaB,  on  the  contrary,  many  leaves  fold  in  such  a  way  that  their 
lower  surface  is  exposed.     Some  plants  grow  indifferently  in  all  direc- 
tions at  the  period  of  germination.     The  Mistieto  and  other  parasites 
direct  their  radicles  towards  the  centre  of  the  tree  or  plants  to  which  they 
are  attached,  while  the  plumule  grows  perpendicularly  to  the  surface. 
637.  in*ii»c*trirdeaaas  Crrrminaiiai*. — In  Monocotyledons,  there  is 
generally  a  perisperm  present,  often  in  large  quantity,  and  in  them 
the  cotyledon  remains  more  or  less  within  the  seed  at  the  period  of 
f rrmination .    The  intra-seminal  portion  of  the  cotyledons,  as  in  Canna, 
•nd  especially  in  the  Coco-nut,  becomes  developed  as  a  pale  cellular 
Bia,  which  increases  much,  and  absorbs  the  nutriment  required  for 
tbe  embryo.      In  some   Monocotyledons  the  perisperm   disappears 
eniirely ;  in  others,  as  in  the  Phytelephas  or  Ivory  Palm,  while  certain 
•oluble  matters  are  removed,  the  perisperm  still  retains  its  original 
fotn.    The  intra-seminal  part  may  be  said  to  correspond  to  the  limb 
« liimina  of  the  cotyledonary  leaf,     llie  extra-seminal  portion,  corres- 
pnti'ling  to  the  petiole,  becomea  often  much  elongated,  as  in  the 
c  ':  !••  Coco-nut,  and  ends  in  a  sheath  which  envelopes  the  axis  or 
iluB,  and  the  plumule.    Sometimes,  however,  there  is  no  marked 
:ion  of  the  cotyledon,  the  sheath  being  at  once  formed  on  the 
"uisiae  of  the  seed,  so  that  the  plamale  and  radicle  are,  as  it  were, 


•eanlc  on  it*  surface.    These  phenomena  are  well  seen  in  Canna  indica 
(8g.  627),  where  e  is  the  envelope  of  the  seed ;  p,  the  perisperm  or 

-QerminttloD  of  Ihc  oionocotyledonoiu  pprl)ip«nnfr  wed  of  Canna  Indlcm.  The  MCd  le 
'  tbe  relftiimi  iK-iwecn  tlie  pcrl«pcrm  iind  the  embryo  at  different  stagea,  Uie  fonner 

atn^  while  the  latter  Increaat^    t.  Envelope  or  apenntKlerm.    a.  Iti  nppcr  part,  whjcll 

^1Tat>1  like  a  lid  or  oixTCnlani,  to  allow  tbe  paaage  *f  the  radicle,    p,  Pertipenn  or 
teao.    c  Ciitgrlediin.    r.  icadlcle  or  j-oun^  rook    r  r',  Secoadarv  radirlea.  r  o.  Oilcurhlia  ar 
Mft  of  Ibe  mota.   /,  Silt  IniUcallni;  tli.>  iKnitlnn  til  the  fRmmaie ;  at  thli  illt  an  elongated 
'X  a,  la  protnuled.    p  c,  Narrow   ■  ■ '  "  cotyledon  (otrrtfiKindlnK  lo  ttic  petlotafy 

ail.  laAemeillate  betwecu  Itit  rv  - .  c.  (correapondlDg  to  the  bunltia  or  timb  of 

tkal),  and  Its  aheaUilnc  m  Tnci  I.  TIkcHiu  or  caullcnloa    a,  0«mmnlc  or 

^•^'     I,  9)ztf  nagtL  lo  wli  ■(>  ajip^ar  thriiujrh  the  inteffUDienta  or 

IB.    1  ■CCMM  Macr .  <i  oil  the  oiitrr  «urf«cT,  ImUcatlnii  lb* 

J<(lh*/(«anml<b    Tli'  I  the  cnrclinw  or  the  wtd,  and  at  it* 

HfcwajBJUl  IIIMtllorcoteorTilzA  t'nr  or  th'.-  >ni[ill  ^adlcle^  r.  Is  aim  -w-en  with  a  coteftf- 
S^lfc  M^  Tlftf  aftyv  wiMO  all  ttio  p«na  ire  more  deTelot<cd,  and  ttie  (retnmnle.  ?.  appean  tm 
^tmtlU^UataU,/,  Ui»tt$(mtl'ttUb  tn  prolooftaia  lh«  farm  e<  •  aluntti  ur  lai/iat, «. 


■ubiMUcntlv,  s  ibwU)  is  formed  which  may  either  he  «  diitet  cof 
tewora  m  tha  ihab,  or  may  be  separated  from  it  by  a 

'.  l«L-0«nli»a«B  oTttM  diMtrMoMM  asbnpo  of  Aar  Kwiiiii 
^Rmi.    iOMllratooritaa.   a«;OMyMani   nOanmljOTaki 
b«ii-UrMr|wrt<fllMa»w«i>briranMn<ml(i|Md.  «^(Mt1 
MniarwliMha*a)i««ly«x;udM   ^OuIlatearMn 


r: 


\-Ai 


ritaM 


1  I>  a  BMi*  *tfno«<4 


I  alMfMa  dulnf  ntnl 


point  of  «h«ilr 
BiJMd  atknTOi  ntiMr  Ibu  to  ondk 


'^r^r-JStJiiS 
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portinn.  When  the  limb  is  confined  in  the  seed,  and  ceases  to  be 
developed,  the  sheuih  often  continues  to  grow,  forming  a  marked 
covering  of  the  axis.  Tiie  roots  in  Monocotyledons  during  germina- 
tion (fig.  124  r  r),  pierce  the  radicular  extremity  of  the  embryo,  and 
become  covered  with  sheaths  or  coleorhizos,  c  c,  formed  by  a  super- 
ficial layer  of  cellular  tissue.  As  the  radicular  extremity  thus  remains 
within  the  embryo,  and  sends  out  radicles  from  its  surface,  the  plants 
are  said  to  be  endor/iical  {itlo>,  within,  and  fi^a,  a  root).     See  %  127. 

629.  Dic«iTic4«no»  CJmainaUoB. — In  Dicotyledons,  the  cotyledons 
generally  separate  from  the  integuments,  and  either  appear  above 
ground  in  the  form  of  temporary  leaves  (figs.  528,  529  c  c),  which 
differ  in  tbrm  from  the  permanent  leaves  of  the  plant  (fig.  529  g),  or 

;  lemain  below  as  fleshy  lobes.     In  the  former  case  they  are  epigeal 

(<r),  upon  or  above,  and  yitk,  the  earth) ,  in  the  latter  case  (as  in 

Beans,  Arachis,  «Sec.),  they  are  hypogcal  (wto,  under).  The  cotyledons 

ntually  separate,  but  sometimes  they  are  united,  and  appear  as  one. 

In  all  cases,  the  plumule  (figs.  528,  529  17)  proceeds  from  between  the 

two  cotyledons,  and  does  not  pierce  through  a  sheath  as  in  monocoty- 

,  fedoDS.     The  root  (fig.  528  r)  is  a  direct  prolongation  of  the  axis,  /, 

llD  a  downward  direction,  separating  from  it  at  the  collar,  m,  and  the 

fembryo  is  here  exorhizal  (;{«,  outwards).     See  If  126 

In  Acotyledons,  the  spore  (fig.  530)  has  no  separate  embryo  in  its 
Interior,  but  germinates  from  any  part  of  the  surface ,  hence  it  is  called 
Mtgrorhitat  (i npoc,  diverse).  See  %  1 28.  The  spore  may  be  considered 
'  I  a  cellular  embryo  rather  than  a  seed. 

630.  Some  seeds  commence  the  process  of  germination  before  being 
bed  from  the  pUnt.     This  occurs  in  a  remarkable  degree  in  the 

Maagrove  trees,  or  Khi2ophora£,  which  grow  at  the  muddy  mouths  of 
"ivers  in  warm  climates.     Coco-nuis  often  begin  to  germinate  during 
Voyage  from  the  tropics  to  Britain,  and   germinating  seeds  have 
Ben  found  in  the  interior  of  Gourds,  as  well  as  the  fruit  of  Carica 
Papaya,  the  Papaw. 

631.  rreiirerMu  puau. — In  place  of  seeds,  some  plants  produce 
^ds  which   can   be   detached    and    produce   sep.irate   individuals. 

lowers  which  are  thus  changed  into  separable  buds,  are  called  pro- 

^/^roui  {jproUs,  offspring,  and  fero,  I  bear),  or  viviparous  (vivus,  aiive, 

^d  pario,  I  produce).     Tliey  are  met  with  in  many  alpine  grasses, 

'  7eitttca  ovina,  var.  viviparo,  Aira  ca-spitosa,  var.  alpina,  Poa  alpina, 

.aswell  OS  in  Alliums,  Triloliums,  and  Ferns.    Buds  of  a  similar  kind 

»y  be  produced  on  the  edges,  or  in  the  axil  of  leaves,  as  in  Byro- 

^jrUiun  calycinum,    Malaxis   paludosa,   many   species   of   Gesnera, 

uia,  and  Achimenes  ;  and  the  bulbils  of  Lilium,  Ixio,  and  Deutaria, 

to  bo  peculiar  forms  of  buds,  capable  of  being  detached,  and  of 

ng  independent  growth.    Buds,  however,  differ  from  embryos  of 

I  ia  Uie  du'ection  of  the  roots  being  towuds  the  axis  of  the  plant. 


Tka, 

fim  M*  to  73*.  m  two  d^: 

m  tcad*js,tf  tk 

in  twratf-twa,  and  St*  dtyt  lop^ 


to  lh( 


,«tfae 

fcrrfjr. 

c<  tbdr  ebrteaee,  bave  bees  divided  inla  i 

Tbe  fint  at  tkae  terms  iatpoft*  that  tbe  Kel  ftf* 
,  aad  tkat  tbe  plant  pmduoa  leares  awi  Bomtr%  rip«ai  Itsini 
aad  periibeg  within  tmhre aaoatlM;  tbe  teoaad,  diat  a  plant  germoHMi 
■■d  produoe*  leaves  tite  fitat  jrcar,  bat  does  not  produce  a  flowaia| 
alem,  nor  ripen  its  seed,  till  tbe  secood,  aAer  which  it  perisben :  wUb  I 
the  third  intiinalea,  that  the  process  of  flowemg  and  fruiting  naj  I 
ht  puHpuoed  till  the  third  year,  or  anjr  indefinite  period.     Tbe  IM 
two  exercise  tbe  fiinetion  of  flowering  in  general  oal«  onoe,  vtikl 
tbe  last  may  do  so  sereni  times  before  dying.    Under  dtflereni  cKiMM^  j 
howeTer,  and  nnder  different  modes  of  management,  tbe  same  ipn^ 
maj  be  annual,  biennis,  or  ercn  perennial     Thos,  Wheal  in  lUi 
oonntry  is  annual  if  sown  early  in  spring,  but  biennial  if  sown  '■ 
autumn ;  in  hot  climates,  Lolium  perennc  proTea  annual ;  the  Castn> 
oil  plant  in  this  country  is  annual,  while  in  Italy  it  is  a  shrub  of  i 
years'  duration ;  the  annual  Mignonette,  by  removing  its  flower-bofel 
•*»•  first  year,  and  keeping  it  in  a  proper  temperature  during  the  winW, 
be  rendered  perennial  and  shrubby.     Many  flowering  pida 
%  M  Neapolitan  Violet  and  Lily  of  the  Valley,  may  bo  brvi^ 
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'hto  flower  at  •  late  period  of  the  year,  by  pincliing  off  the  blossoma 
is  the  early  part  of  the  season. 

634.  Plants  as  regards  their  flowering  and  fruiting,  have  also  been 
djrided  into  monocarpic  (  fUtof,  one,  and  »«{to(,  fruit),  or  those  which 
iower  once  only  and  then  die ;  and  pofycarptc  ( xoj^wf,  many),  or  those 
which  flower  and  fruit  several  times  before  the  entire  plant  dies.  Thus, 
BDQola  and  biennials,  which  flower  the  first  or  second  year  and  die, 
■  well  as  the  Agave,  and  some  Palms  which  flower  only  once  in  forty 
or  fifly  years,  and  perish,  are  monocarpic ;  while  perennials  are  poly- 
arpic  Some  perennial  woody  plants  live  to  a  great  age.  Some 
ipecimens  of  Adansonia  digitata,  the  Baobab  of  Senegal,  are  said  to  be 
laore  than  5000  years  old.  The  Yew,  the  Oak,  the  Lime,  the  Cypress, 
the  Olive,  the  Orange,  Banyan,  and  Chestnut,  often  attain  great 
fcnpevity. 

635.  The  following  is  a  notice  of  the  size  and  age  of  some  trees : — 

Heifrht  to  which  fon«t  trees  grow  in  France ISO  to  130  feeL 

Heii;ht  to  which  furest  trees  ttrow  in  America 150  to  250  — 

Height  of  specimens  of  WelUngtonia  f;it;uitea 400  — 

Trunlif  of  some  Baolwb*  have  a  girth  of 90  — 

Trank  of  Dracana  of  the  Canaries  has  a  girth  of 4fi  — 

llut  of  an  Acer  in  Sonlb  Carolina  baa  a  girth  of 63  — 

la  France  trees  have  often  a  girth  of 26  to  30  — 

Oaks  in  Britain  planted  before  the  Conqnest,  more  than    800  years  oM 

Tew  at  Fountain's  Abbey,  Ripoo   1200     — 

lews  in  churchyard  of  Crowhurst,  Surrey    HSO     — 

Tew  at  Fortingal,  Perthshire 2fiO0  to  2600     — 

Tew  U  Hedsor,  Bucks,  27  feet  diameter 3300     — 

^  Specimen  of  Ficus  mdico,  or  the  Banyan,  on  an  island  in  the  river 
"*»b»idda,  b  believed  to  be  identical  with  one  that  existed  in  the  time 
"i  Alexander  the  Great,  and  which,  according  to  Nearchus,  was  then 
^H*ble  of  overshadowing  10,0C0  men.  Parts  of  it  have  been  carried 
•*«y  by  floods,  but  it  can  shade  7000  men,  and  the  spread  of  its  bough:, 
'*'^uuring  its  principal  trunk  only,  is  2000  feet.  The  cliief  trunks  of 
''^  tree  greatly  exceed  our  English  Oaks  and  Elms  in  thickness,  and 
■t  above  350  in  number.  The  smaller  stems  are  more  than  3000  in 
*«»inber. 

636.  The  Maronites  believe  that  some  Cedars  near  the  village  of 
^den  in  Lebanon,  are  the  remains  of  the  forest  which  furnished  Solo- 
•^On  with  timber  for  tiie  temple,  full  3000  years  ago.  These  Cedars 
*tre  visited  by  Bclonius  in  15,00,  who  found  them  twenty-eight  in 
"Vatber;  Rawolf,  in  1575,  makes  them  twenty- four;  Dandini,  in 
*8€0,  and  Thevcnot,  about  fifty  years  after,  make  them  twenty-three ; 
H*widiell,  in  1 C9C,  found  them  reduced  to  sixteen ;  Pococke,  in 
*738,  Ibund  fifteen  standing;  in  1810,  Burckhardt  counted  eleven  or 
*^re;  and  Dr.  Kichardson,  in  1818,  states  them  to  be  no  more  than 
*»wi.    They  must  be  of  great  antigaitj,  seeing  they  were  ooxmVeA 
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old  300  years  ago.     Maundrell  mentions  the  size  of 
Cedars.     The  largest  he  measured  was  36  feet  6  inches  in  ■ 
ference,  and  117  feet  in  the  spread  of  its  boughs. 

637.  Decandolle  gives  a  list  ot  the  ascertained  age*  of 
trees : — 


^ 


Cypren,  «bout -. „ tW 

CbcircMteaion  (Htnd-tiee),  ahxit..... 400 

Ii-y _ 460 

liUrh „ S76 

Swest  Chestnot,  about 600 

Onuigs >.. 630 

OKve „ 700 

PUunas  orientalia. ^..,  TtO 

OiUr 800 

Many  tropical  treet,  according  to  Bnmfaoldt,  about  1000 

Lime 1C76,  1147 

Oak ^ » 810,  1080,  ISOO 

Yew „ 1S14,  1468,  S688,  SS30 

Taxodiam,  npward*  o£ 4000 

AdaoKmia. — .« -6000 

W«Uui£luiu«  (lorrev)--. 1130 

10. — GnsRAL  OasKBTATioxs  OS  TiiK  Oboam  or  Plasts,  a>d  OS  raaj 
wmcs  TUET  AKa  AaaASoao. 

638.  Before  oonclnding  the  consideration  of  the  eletne 
compound  organs  of  plants,  it  is  proposed   to  make  son 
observations  on  their  arrangement  and  development.     Tb^ 
is  a  tabular  view  of  the  vaiiooa  organs  to  which  attentio 
directed : — 


GsxEBAi.  AaaAiranmiT  or  nu  Otaun  or  PBAasaooa 
I. — BfeaMHUUT  Owgrnwrn 

!!«.>..».  (Ve«id«  or  Cdlnlat Cello 

5r"""^ ^Spiral  Voadi  or  TnOttm.)         .. 

'"*■"•"—•—•  (Dactt  or  Tab* J" ** 


1.  Geaeral  Intcgnmaak 


Coddt  or  Pdnde.... 


I S|>idnfa. 


Bafai,  PricUa  or  Aq 
S.  KnfaMr*  Compoood  Organa. 
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kTMl. .»•.•.■„„,,■.„.■„ 

f  Medullary  Sheath. 

Beutwood  or  Duramen. 

Sapwood  or  Albanram 

MeduUaiy  Bar*  or  Plates 

Ijberor  EndopUream 

Cortical  Lajren  or  Epi-  and  Meeophkeom. 

Petiole \  j^ 

_    limb  or  Lamina.,../ 

L  ^ 


Stem 

and 

Btaoches. 


Khizome. 

Tuber. 

Bunner. 

Sacker. 

Conn. 

Bulb. 

Thorn. 

Phyllodla. 

Tendrils 

Aicidia. 


8.  R^troductive  Compoond  Organs. 

Bract.  InTolucre. 

'\  Periuith 


rorflla 


\  Pollen) 
gnaoles.....)  grain*, f 


Anther..., 
FilanieDt, 

^■{m-^ 


Sepals— Calyi, 
Petals-Corolla, /pj^^ 

'  >  Stamens 


>FIomc, 


4.  CompositioD  of  Ripe  Fniit, 


|«3! 


Badide. f 

Cotyledon y  Embryo. 

fhmnle.-,,.} 

opei  modem........ , 

Albomen  or  Perisperm,, 


Pericarp."! 


I 


^Seed.. 


►  Fruit. 


39-  Plants  may  be  said  to  be  composed  of  numerous  individuala, 
*ich  baring  a  sort  of  independent  existence,  and  all  contributing  to 
Jte  general  growth  of  the  compound  individual  formed  by  their  union. 
Ml  the  case  of  a  tree  there  are  a  vast  number  of  buds,  each  of  which 
«» capable  of  being  removed,  and  made  to  grow  on  another  tree  by 
grafting ;  and  although  each  has  thus  a  vitality  of  its  own,  it  is  never- 
tlieless  dependent  on  the  general  vitality  of  the  tree,  so  long  as  it  is 
BtUched  to  it  The  same  thing  is  seen  in  Sertularian  Zoophytes.  Each 
of  the  individuals  forming  a  compound  plant  is  called  by  Gaudichand 
^pliylon  (9»TeV,  a  plant),  and  in  it  he  recognizes  three  parts  or  meri- 
'wi'  (jufB,,  a  part,  and  jaxxoc,  a  frond),  the  radicular  merithcd  corres- 
ponding to  the  root,  the  cauline  to  the  stem,  and  the  foliar  to  the  lea£ 
640.  In  the  Acotyledonons  plants,  the  embryo  or  spore  consists  of 
celli united  together,  and  it  is  only  during  germination  that  it  exhibits 
*liese  different  parts.  In  Monoctoyledons,  the  embryo  consists  of  a 
•iocle  phyton,  with  a  radicular  meritial  or  radicle,  a  cauline  or  tigellus, 
•BQ  a  foliar  or  cotyledon.  In  Dicotyledons,  the  embryo  consists  of 
two  or  more  phytons  united,  with  their  foliar  merithala  (cotyledons) 
^Ittinot,  while  their  cauline  and  radicular  merithals  form  each  a  single 
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641.  In  tracing  the  various  parts  of  plants,  it  has  be«fl  Aowo  I 
all  may  be  referred  to  the  leaf  as  a  type.  This  mort^ibological  lm« 
was  propounded  by  Linnteus  and  Wolff,  but  it  is  to  Gootbe  we  ow«l 
the  full  enunciation  of  it.  Vegetable  raorpliology,  the  study  o{  funn^r 
or  the  reference  of  the  forms  of  the  parts  of  plants  to  the  leaf,  b  do*  [ 
the  basis  of  organography ,  and  it  will  be  observed,  that  in  oonsidtft- 
ing  the  various  organs,  this  has  been  kept  cunitantiy  in  view.  The 
calyx,  corolla,  stamens,  and  pistil,  arc  only  modifications  o(  lit*  M 
adapted  for  peculiar  functions.  It  is  not  meant  that  they  were  origi- 
nally leaves,  and  were  afterwards  transformed ;  but  that  they  are  fonsn 
of  the  same  elements,  and  arranged  upon  the  same  plan,  and  that  ii 
the  changes  which  they  undergo,  and  the  relation  which  they  I 

each  oilier,  they  follow  the  same  laws  as  leaves  do.     The  i'      

parts  of  the  flower  may  be  changed  into  each  other,  as  into  tme  leafiK 
or,  in  other  words,  the  cellular  papillx  from  which  they  ar«  fomwd 
are  capable  of  being  developed  in  ditfcrent  ways,  according  to  U« 
which  are  still  unknown  These  changes  may  take  place  from  willi- 
out  inwards,  by  an  axending  or  dirtct  ruetamorphotis,  as  in  tha  ew  o( 
petals  becoming  stamens  ;  or  I'rom  within  outwards,  by  daetudrnf^ 
retrograde  meUanorphoas,  as  when  stamens  become  petals. 

642.  Bracts  are  very  evidently  allied  to  leaves,  both  in  their  (A-  \ 
our  and  form.    Like  leaves,  too,  they  produce  buds  in  their  axil.  Th* 
monstrosity  culled  lien  and  Chicken  Daisy,  depends  on  the  dewlop- 
ment  of  buds  in  the  axil  of  the  leaves  of  the  involucre.     Tb«  to/i*  | 
fn.'quently  present   the   appearance  of  true  leaves,  us  in  tb«  Bu* 
The  petals  sometimes  become  green  like  leaves,  as  in  a  varicij"! 
Ranunculus  PhilonotL*,  mentioned  by  Decandolle,  and  in  a  varidra  j 
Campanula  rapunculoides,  noticed  by  Dumas.     At  other  tinws  UXJ  ' 
are  changed  into  stamens.     Decandolle  mentions  a  variirty  of  Capdll 
Barsa-pastoris,  in  which  there  were  ten  stamens  produced  in  coidt* 
quenoe  of  a  transformation  of  pet.als.     The  stamens  in  double  flowdl  I 
are  changed  into  petals,  and  in  Nympbiea  alba  tberu  is  a  gndMl  | 
transition  from  the  one  to  the  other.     Sometimes  tho  ttnmcos  u* 
changed  into  carpels,  and  bear  ovules.    This  bos  been  seen  in  W'*"' 
flower,  some  Willows,  Poppy,  &c.     Petil-Thouars  noticed  a  plant  •f 
House-leek,  in  which  the  ouc-half  of  the  anthers  bore  orulo,  aodiki 
other  half  pollen.     The  carpels,  as  in  the  double  Cherry,  may  b»i* 
in  the  form  of  f>lded  leaves ;  in  double  flowers  they  are  trauifiif^ 
into  petals,  and  in  other  cases  they  are  developed  as  itaneaiL    b  '*  I 
said  that  increase  of  temperature,  and  luxuriance  of  griiwih,  «omclUl*  I 
mako   flowers   produce  stamens  only.     In   plants   V,  tml 

flowers,  this  is  more  liable  to  take  place,  ns  in  Melon,  >. '-,  Aa 

Inereaaed  vigonr  seems  to  bo  n.i]uircd  for  the  devcloprntrnt  of  »tam«* 
for  aome  fir  trees  in  their  young  state  bear  cones,  aad  produce  imI* 
flower*  only  when  they  reach  the  prime  of  life. 
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).  SfmoiMrT  •ronpuu. — In  the  progress  of  growth,  the  plants 
giog  to  the  difieient  divisions  of  the  vegetable  kiDgdom  follow 
Main  orgaaogenic  laws  (o'tycfor,  an  organ,  and  yittiut,  to  produce), 
«  operation  of  which  is  seen  in  the  definite  arrangement  of  their 
rgansL  The  flower  consists  sometimes  of  three,  at  other  times  of  four 
t  five  equal  sets  of  organs,  similarly  and  regularly  disposed.  Thus, 
be  Iris  bias  three  straight  parts  of  its  perianth,  and  three  rellexed  ones 
fcemately  disposed,  while  the  Fuchsia  has  four  parts  of  the  calyx 
ihersacing  with  four  petals,  and  the  Rose  has  five  alternating  portions. 
His  orderly  and  similar  distribution  of  a  certain  number  of  |iarts  is 
ailed  ttjvimetry,  and  flowers  are  thus  said  to  be  symmutrical  with  vari- 
"iBumbers  of  members.     When  the  number  of  parts  is  two,  the 

flower  is  dimerotis  (8Jf,  twice, 
and  fttMi,  a  part)  (fig.  531), 
and  the  symmetry  two-mem- 
bered.  When  the  number  of 
parts  is  three,  the  flower  is 
trimerotia  (tj*;.-,  three),  and 
when  the  parts  are  arranged 
in  an  alternating  manner  (fig. 
532),  the  symmetry  is  trigonal 
or  triangular  {r^Hs,  three),  and 
•/uy'ta,  an  angle),  as  in  the  Lily. 
When  there  are  four  parts,  the 
flower  is  tetramerotu  (rtT^tis, 
four),  and  the  symmetry  is 
tetragonal  or  sf/uaie  (figs.  533, 
534),  as  in  Galium  and  Paris. 
^      *•*  "*  When  there  are  five  parts,  the 

^kr  is  pentamerovs  {iripr§,  five),  and  the  symmetry  pentagonal  (fig. 
B,  as  in  Ranunculus.  The  number  of  parts  in  the  flower  is  indi- 
^B  by  the  following  symbols: — Dimerous^  Trimerous  4^  Tetra- 
Kius  ^     Pentamerous    •v' . 

Bi4.  Tliere  are  also  other  kinds  of  arrangements  in  flowers,  which 
i*y  be  referred  to  certain  modifications  in  the  organogenic  law.  Thus, 
'bit  is  called  oblong  or  ttco  and  two-tnanbered  symmetry,  occurs  in 
ties  where  the  opposite  ends  are  similar,  and  the  opposite  sides  as  in 
be  arrangement  of  the  stamens  of  Crucifera;.  Again,  simjde  symmetry 
>  that  in  which  tlie  two  sides  of  the  object  are  exactly  alike,  without 

^k  Wv— Dtacnin  of  the  dlinemtii  Sower  of  CImra  Liiletiane,  Enrhantcr't  NIchtshaile. 

^BiM  tae  0UT«lii  two  sunieiu,  twu  diviiloiu  of  ibe  curolli,  uid  two  o(  the  nlyx.    The 

■vk  IMMciiieaooi 

alKBt.— t>l«frun  of  the  trlmernna  Iio^temonons  flower  of  Cneomm  trieocetim.    The  flortl 

Mweyct  ttt  ETTinKrd  in  Ket4  of  ttiifr,  utiM  hj  are  the  (Twentlal  organit 

_i|C  WL— I>t«ffrsm  of  tlio  teti-uiiici-vtus  lausieiuonuus  ttower  of  Zlerta.     Tlie  organs  are  ar. 

"^    "  I  Terllrjla  of  foar  pans  each. 

-tMaitmoi  of  the  tetrameroua  Dlploatemonoua  flower  of  Rota  trmwoJens    Ther**  are 
,  elcut  ilairwrrii,  or  four  lu  eacb  TerucU,  four  luUole*  of  Uu>  cal/x,  and  four  petala 
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tuay  further  repetition,  as  in  papilionaceous,  personate,  and 
flowers,  as  well  as  in  most  leaves.  The  term  symmetry,  ho» 
properly  confined  to  coses  where  the  parts  are  arranged  altematelj, 
and  are  either  equal  or  sonte  multiple  of  each  other,  and  hat  no 
reference  to  the  forms  of  the  different  parts.  In  the  very  young  Mate, 
the  pai'ts  of  the  flower  appear  as  a  shallow  rim,  from  wbidi  the  pecib 
and  sepals  arise  as  mammilla?,  in  a  symmetrical  manner.  In  the  eav 
of  irregular  corollas,  the  parts  at  iirst  appear  regular,  as  shown  b] 
Barneoud.*  In  speoking  of  flowers,  it  is  usual  to  call  them  symnetneil 
when  the  sepals,  petals,  and  stamens  follow  the  law  mentioned,  era 
although  the  pistU  may  be  abnormal.  Thus,  many  Solanaoca  m 
pentamerous,  and  have  a  dimerous  ovary,  yet  they  are  called  IJK" 
metrical.  In  Cruciferse,  the  flowers  are,  properly  speaking,  naqra- 
metrical,  for  while  there  are  four  sepals  and  four  petals,  there  an  U 
stamens  in  place  of  four.  This  depends  apparently  on  the  long  staocM 
being  in  reality  composed  only  of  two,  the  filament  of  each  of  wbtebii 
split  by  a  process  of  chorization  (^  383),  and  each  division  forsu  fcr 
itself  by  multiplication  a  perfect  anther  In  Papilionaceous  6av<n> 
the  parts  are  usually  symmetrical,  there  being  five  divisions  of  the 
calyx,  five  petals,  and  ten  stamens  in  two  rows. 


f) 


645.  It  will  be  seen  that  flowers  constituting  trigonal  or  pcntsgo'' 
symmetry,  nay  present  what  has  been  called  simple  symmeCty,  wto 
one  of  the  petals  or  sepals  becomes  more  developed  than  th«  olbtfl- 
In  Dicotyledonous  plants,  it  is  common  to  meet  with  pentagonal  (1^ 
535,  536,  537)  and  tetragonal  (figs.  533,  534),  symmetry,  iIm  rW 
being  arranged  in  fives  and  fours,  or  in  multiples  of  these  DnmKA 
It  b  common  to  find  the  stamens  more  numerous  than  the  petab^  M^ 
in  that  case  they  are  arranged  in  different  verticils,  each  alwuilim 

•  Annalat  de<  SdencM  NilnraUt^  No*«iibar,  ISML 

IC'ni.— DtagmnaflhapenUtneroiulKMltmaBaadoinrofOrunikrataak  til t*l^ 
oflbecalrx.  pp j>/>p,  Peuudtsrnatliis  wlUi the  iMTeaoftftacBljx.  niit,$uiai^^ 
mlinK  witli  U»  p«u]&  a,  ArccMorjr  bodla*  In  the  torm  of  ttaim,  or  *  dtak  iBiiMnil  irT^ 
fluDFiik  Thew  ttaks  an  ofum  «a  ilionira  raw  of  ttmirtii  «,  Ouptlii 
■uniwt.  and  ovpoalle  lo  tin  anlm 

Fig.  aaa-UUcnia  of  th*  ptntaaMnxM  flemr  of  Sedum  Trirphhim,    TlM  I 
■rnafwl  In  two  >ll«nittiiic  nntdlft    Th*  Sowar  b  DiiiUatrmanniw 

ris.  M7  — DUgnuc  of  toe  poatananos  IMplsawniouuiu  Howar  of  Oartatto  t 
ptnt  of  tba  fimr  whorla  allarnatliic.  tho  TWttefl  tt  aumaa*  belac  Soabla. 

n*.  Ua-Diacram  of  llw  trtnwrou  D^ptaMMaoM  •■war  of  C 

iHiMa*  ila  la  two  lUsiiatiiic  ratkUa 
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that  next  it  Thua  if  there  are  five  sepals,  five  petals,  and  twenty 
oeus,  the  latter  are  considered  as  forming  four  verticils.  No  duubt 
verticils  are  often  traced  with  difficulty,  more  especially  when 
be^ons  take  place.  In  Monocotyledons  (tig.  538),  the  parts  are 
Qsoally  in  sets  of  three,  or  in  some  multiple  of  that  number,  exhibiting 
trigonal  symmetry.  In  Acotyledons,  when  any  definite  number  can 
be  traced,  it  is  found  to  be  two,  or  some  multiple  of  two.  The  teeth 
of  Mosses  are  in  sets  of  four,  or  some  multiple  uf  four.  The  spores  of 
many  Acotyledons  are  also  arranged  in  fours. 

646.  Trrmi»i»gr' — There  has  thus  been  traced  a  tendency  to  sym- 
metrical arrangement  in  plants.     But  the  pans  of  plants  are  ot\en 
modified  by  natural  causes  which  cannot  be  explained.    It  is  assumed 
that  each  of  the  similar  members  of  a  flower  have  the  same  organiza- 
UoD,  and  a  similar  power  of  development ,  and  hence,  if  among  these 
limilar  parts  some  are  less  developed  than  others,  they  are  considered 
is  abortive,  and  these  abnormal  states  are  traced  to  changes  which 
take  place  in  the  earlier  stages  of  growth.     Such  changes  often  inter- 
fere with  the  symmetry  of  the  flower.     Alteration  in  the  symmetrical 
wnDgement,  as  well  as  in  the  forms  of  the  different  parts  of  plants,  * 
li«ve  been  traced  to  suppression  or  the  non-development  of  organs, 
di|mera<ion  or  imperfect  formation,  adhesion  or  union  of  one  part  to 
tMtlier,  multiplication  of  parts,  and  unlining  or  choiization.    The  study 
rf  Teratology  (ti^a;.  a  monstrosity,  and  Jvoyof,  treati.se),  or  of  the 
moottroMties  occurnng  in  plants,  has  led  to  many  important  conclu- 
niyns  relative  to  the  development  of  organs,  and  it  b  only  by  tracing 
Hjbe  parts  of  plants  through  all  their  stages  and  transformations,  that 
Hjbrrect  ideas  can  be  formed  as  to  their  relations  and  forms. 
^P  M7.  By  suppression  b  meant  the  non-appearance  of  an  organ  at  the 
plice  where  it  ought  to  appear  if  the  structure  was  normal ,  the  organ 
being  wanting  to  complete  the  symmetry.     This  suppression  b  liable 
to  occur  in  all  the  parts  of  plants,  and  gives  rue  to  various  obnor- 
tniliiiea.     Suppression  may  consist  in  the  non-appearance  of  one  or 
Biore  parts  of  certain  verticils,  or  of  one  or  more  entire  verticils.     In 
ite  llowers  of  Slaphylea  (fig.  539),  there  are  five  parts  of  the  calyx,  • 
Sre  petals,  five  stamens,  and  only  two  carpels ;  in  many  Caryophyllacese, 
«  Polycarpon  and  Holosteum  (fig.  540),  while  tl)e  ciily.x  and  corolla 
ire  pentamerous,  there  are  only  three  or  four  stamens  and  three 
carpels;  in  Impatiens  noli-me-tangere  (fig.  541),  the  calyx  b  composed 
of  three  parts,  while  the  other  verticils  have  five;  in  Labiate  flowers, 
there  are  five  parts  of  the  calyx  and  corolla,  and  only  four  stamens ; 
and  in  Tropteolum  pentaphyllum  (fig.  542),  there  are  five  sepals,  two 
petali,  eight  stamens,  and  three  carpels.     In  ail  these  cases,  the  want 
of  symmetry  b  traced  to  the  suppression  of  certain  parts.     In  the  last 
loentioned  plant,  the  normal  number  b  five,  hence  it  b  said  that 
tliere  are  three  petaU  suppressed,  as  shown  by  the  position  of  the  two 
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remaining  ones  (fig.  542) ;  there  are  two  rows  of  stamens,  io  eaA  i 
which  oae  is  aw&nting,  and  there  are  two  carpels  snppreaaed.    In  mm 


&a«  MO  Ml  Ml 

instances  the  parts  which  are  afterwards  suppressed  can  be  seen  ia  lb* 

early  stages  of  growth,  and  occasionally  some  vestiges  of  tbem  i 

in  the  fully  developed  flower.     Sometimes 

the   whorl   of  the   petals   is   awanting,   the 

flowers   being  apeuilous  («,    privative,   and 

rirmXtt,  a  leaf)  (fig.  543),  and  in  such  caie» 

it  is  common  to  see  the  stamens  op|K)site  to 

the  segments  of  the  calyx,  as  in  Chenopo- 

diacesa  (fig.  544).     That  this  suppression  of  the  petals  takes  pUet  ii 

shown  in  the  case  of  certain  allied  plants,  as  in  the  natunl  ordas 

CaryophyllaceaB  and  Faronychiocec,  where  some  species  have  pettb 

and  olhei-s  want  them. 

648.  By  the  suppression  of  the  verticil  of  the  stuncns  or  of  dM 
carpels,  flowers  become  unisexual  (unus,  one,  and  texua,  sex),  or  ■&!■•■ 
out  (ii;,  twice,  and  kAiVr,  a  bed),  and  ore  marked  thus,  ^  $  ;  lk< 
first  of  these  symbols  indicating  the  mole,  and  the  second  the  femtlc 
flower.  Thus,  in  Jatropha  Curcas  (fig.  314),  the  flowers  have  in 
segments  of  the  calyx,  and  five  petals,  while  in  some  (fig.  314,  1)  ilw 
pistil  is  awanting;  in  others  (fig.  314,  2),  the  stamens.      In  the  i 


FIf.  SM,— Dlncnni  of  the  flower  of  .SUpli^lM  pInMta.    Tfi*  ]iut*  of  tk*  nljrx.  < 
atamcoi  m  peutAinerutu,  while  the  piatU,  to  oouMHjuence  ot  the  mppi  imtua  tt  IhrM  f 
dimerous  _  . .    . 

riK  MO— IMacmiortheflowvraf  Riilo«<«inn«nib«lUlinn.  Tb«w  M»  tw ei||«lii« <W»*  1 
uit  Ave  petaU;  bat  the  ttuun^  l>r  the  tup|<rndoa  oT  one,  era  0Bl7  *«r  lO  Mlitart  wkOe  M I 
•erpcli  are,  br  luinireeiten.  ndared  to  tlirre.    Thu  the  tlowvr  U  nnqroMMIrlML  1 

Mc-  Ml.— OUfniD  ef  the  flower  of  Inpetieae  iMrrtflore,  with  em  oT  tla  vIMtm  IBM*  I 
Vorred.  There  ere  (In  eirpele,  Are  itiinien^  Ave  petnlik  one  of  which  te  Ui(V  ■■■  ttiMb  1 
kU  •air  Umeyert*  of  the  eun.  In  coowqnenee  of  eappewMon.  

Tif.  Ml— Dlagrem  of  the  flower  of  Troiwolum  [xuiuphyllum,  wllk  >  i^antA  m  WW 
Wljrrlnii  leet  tfie  petele,  bjr  •uppreeslon,  are  mlacvd  to  l»i>i  the  iiimene  an  algU  la  ^m 
ti^anfl  the  oerpele  three  In  piece  of  Ave. 

f\t  M*— Dl»gr»mof  thedowerof  OinuT  miriDmi,  ihowlnt  lh«  wliprM>Q«  «f  l>e  »mli» 
th*  rorolU.    Tlicre  ere  Ave  dlrlklnnt  of  t '  -  auuncna  ellcraanoc  Mlfe  IkML  MB  I 


tflrlitnnk  uf  fh*«  oT«r]r.  with  a  ceutral  lilfi 
nj.  M4  — l>l«jn»mof  llie  Anwer  of  Ch 


Mim,  eliawlni  th« 


rflkeiV'i 


(Tdn euralt*.    TheflTeeuraena.  In  Uiiac<ii<;*reonMtMMttoflMMa*«rUM<ii^l*P 
"    I  file  eWMBflemenl  which  might  te  aipeewrt  from  a  iiiiA  *nwi>n«a  «f  a>«wfc  \ 
••ra*  «ni7  an  Mt  (MUy  aeo,  ito  piMnMtai  MafflMOK 
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there  are  usually  stamens  and  pistil  present,  or  the  flower  is 
roJite,  or  monocUnous  {/tita;,  one,  and  xAiVx,  a  bed) ;  but  in 
iioica,  some  flowers  have  stamens  only ;  others  pistils  only, 
i  that  moriMcioiM  and  dioefioiu  (fins,  one,  ii;,  twice,  and  intio; 
ton  >  plants  are  produced  by  the  suppression  of  the  essential 
'the  flowers,  either  of  the  same  or  of  diOercnt  individuals  of 
I  species;  while  polygamout  (voXvc  many,  and  •/mftoi,  mar- 
tnts  are  those  in  which,  besides  unisexual,  there  are  also  ber- 
ite  or  perfect  flowers. 

$ome  parts  of  the  pistil  are  generally  suppressed  in  the  pro- 
growth,  and  hence  it  is  rare  to  find  it  symmetrical  with  the 
prls.  When  the  fruit  was  treated  of  (^  522),  it  was  shown 
|>els  and  ovules  often  become  abortive  by  pressure  and 
D,  so  that  the  pericarp  and  seeds  ditFor  in  their  divisions 
ibers  from  the  ovary  and  ovules.  If  the  whorls  of  the  calyx 
|la  are  awanting,  the  flower  becomes  naked  or  achlamydeous 
It  may  still,  however,  be  fitted  for  the  functions  of  producing 
It  if  the  essential  organs,  viz.,  the  verticils  of  stuinens  and 
«  suppressed,  then  the  flower,  however  showy  as  regards  its 
1^  is  unfit  fur  its  functions,  and  is  called  neuter.  Flowers  hav- 
ens only,  are  atainiuiferous,  staminaL,  sterile;  those  having 
lly,  we  jwtillijeroiu,  pistillate,  or  fertile.     The  suppression  of 


^<y  v^!^  i">  ^y  v»^ 


tii 


MS 
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fertacils,  and  parts  of  them,  is  well  seen  in  the  family  of  the 
iaceiB  (tigs.  545 — 550).  Thus,  in  fig.  545  is  delineated  an 
I  krimerous  staminul  flower;  in  fig.  546  one  of  the  stamens  is 
id,  and  in  fig.  647  two  of  them  are  awanting.  Again,  in  figs. 
,  550,  the  calyx  is  suppressed,  and  its  place  occupied  by  one, 
[bree  bracts  (so  that  the  flower  is,  properly  speaking,  achla- 
),  and  only  one  or  two  stamens  produced.  In  fig.  550,  1, 
«  sterile  flower,  consisting  of  a  single  stamen  with  a  bract ; 
{.  £52,  2,  a  fertile  flower,  consisting  of  a  single  carpel  with  a 

Mil  riiflnmi  of  flowera  nf  Enphortilsixaiii  pitnti,  txcomlng  more  ud  man 
7ht  c*Ite  U  Uie  onljr  en>  t-lciiw,  uid  coDditi  of  Ihrn  parti  lu  Dgs.  Hi,  MO,  and  M7. 
ttrmBanwHi  In  Ogi.  MS,  MS,  and  UO,  and  lu  place  Is  occupied  bjr  a  bract.  In  tb« 
iftciower  U prodnced;  Uils  bract  l<c)ni!  accompanied  in  dKi  MS  and  M9  with  two 
(1)  Tl3o  mala  floven  In  Bit  M.'.  liaie  Uireo  iinnicna,  In  «g»  MS  and  MS  tbor 


I  tua.  M7  and  MO  one  Kamen  onl  j  Is  dtTcloped.  and  In  Sk.  t^,  I,  the  tuUfaU7  t 

I  anther-lobe.    (S.)  The  female  flower  In  Kg.  IM.  ?,  Is  rvdnced  to  a  ilngle  carpel,  with 

la  axil  of  which  It  la  pioduced. 

iMagmm  of  a  atamlnireroaa  flower  of  Traftla  cannablna. 

Dlajtratn  of  a  •tamlnlferoua  flower  of  TraRla  rolnbllla 

IMacram  of  a  itainlnKcraua  flower  of  Antboatcma  aenegaleiue. 

'DUcram  of  a  ttainlnlferoiu  flower  of  Adcnopcltls  coUlgnaya. 

daxram  of  a  atamlnUeroui  flower  of  a  Eophorbla. 

'L  Otaciam  of  a  atamlnlferau  flower  of  KaUa  minor.    1.  Of  a  pUtUllferoai  Bower  ol 
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bract.     There  is  thus  traced  a  degradation,  as  it  is  called,  from  a  i 
with  three  stamens  and  three  divisions  of  the  calyx,  to  one  with  a  siag 
bract  and  a  single  stamen  or  carpel 

660.  It  is  common  to  find  some  of  the  buds  of  a  plant  snppreSMtl, 
thus  altering  the  spiral  arrangement  Such  buds,  however,  are  often 
capable  of  being  developed,  if  any  accident  occurs,  or  if  the  plant  b 
pruned.  Deficiency  of  light  and  of  air,  and  want  of  proper  nouriih- 
ment,  are  capable  of  producing  abortions  of  various  kinds.  The  noo- 
development  of  a  branch  gives  rise  to  clustered  or  fascicled  (fatd*, » 
bundle  of  twigs)  leaves,  as  in  the  Larch,  and  to  fascicled  twigs,  as  is 
a  common  bird-nest-like  monstrosity  of  the  Birch.  When  the  tine 
leaves  of  a  plant  are  suppressed,  their  place  may  be  occupied  bjr  • 
tendril,  as  iu  Lathyrus  Aphaca,  in  which  the  stipules  perform  il«' 
functions  of  leaves  (f  201);  or  the  petiole  may  be  developed  is  • 
peculiar  way,  as  in  the  phyllodia  (  %  157)  of  some  Acacias. 

651.  Degeneration,  or  the  transformation  of  parts,  often  gives  M 
either  to  an  apparent  want  of  symmetry,  or  to  irregularity  in  fcf* 
Branches,  when  not  properly  developed,  may  assume  the  form  of 
thorns  or  spines  (^  200),  as  in  the  llawthom  and  Wild-plum ;  cA 
by  culture  these  spines  may  be  converted  into  leaf-bearing  btanelMk 
Leaves  often  become  mere  scales,  as  in  Lathrsea,  Orobanche,  uA  '9 
Bulbs.     The  limb  of  the  calyx  may  appear  as  a  rim,  as  in  some  Utii- 
belliferse;  or  as  pappus,  in  Compositie  and  Valeriana.     In  Scroptm- 
laria,  the  fifth  stamen  appears  as  a  scale- like  body,  called  ttamttuKii^ 
(fig.  346);  in  many  other  plants  belonging  to  the  ScrophulariaoOi  ■* 
assumes  the  form  of  a  filament,  with  hairs  at  its  apex  in  place  of  ••  i 
anther.     In  unisexual  flowers,  it  is  not  uncontmoa  to  find  vettig*  ■  I 
the  undeveloped  stamens  in  the  form  of  filiform  bodies  or  scales.   "^  f 
many  of  these  staminal  degenerations,  Linnseus  gave  the  namt  <"  I 
nectaries.     In  double  flowers,  transformations  of  the  stamens  and  (0* 
tils  take  place,  so  that  they  appear  as  petals.     In  Cauna:,  wbst  sKj 
called  petals  are  in  reality  metamorphosed  stamens.      Allnsiaa  kMJ 
already  been  made  to  the  various  changes  which  the  different  psW  i 
the  flower  thus  undergo.     The  object  of  the  florist  is  to  prodtiMl 
monstrosities;  and  flowers,  which  by  him  are  considered  perCicl,i 
looked  upon  by  the  botanist  as  imperfect,  from  the  want  of  tlie  ( 
tial  organs. 

652.  Adhesion,  or  the  growing  together  of  parts,  b  a  veiy  ( 
oasue  of  changes  both  as  regards  form  and  symmetry.  Ilia  i 
stems  gives  rise  occasionally  to  anomalies,  as  in  the  faseialtd  t^j 
of  Cockccumb  (fig.  230),  and  the  flattened  stems  of  some  Gieifti*] 
(5  197),  and  probably  also  the  pecuUar  stems  of  certain  SapiadM*! 
and  MenispermaceflB  of  Brazil  {%  90).  Some  of  these,  boveni;  I  ' 
perhaps  be  traced  not  to  adhesion,  but  to  an  abnormal  danlupi 
of  buds,  producing  wood  only  ia  one  direction  in  piaoe  of  aU  i***^  1 
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grdifts  occasionally  occur  from  one  branch  of  a  tree  uniting  to 
another.     Boots  also  sometimes  become  grafted,  tiiid  to  this  has  been 
attributed  the  vitality  occaaioaally  preserved  by  the  stumps  of  Spruce- 
firs  which  have  been  felled  on  the  Swiss  Alps.    The  union  of  two  leaves 
by  their  base,  forms  a  connate  leaf,  and  the  adhesion  of  the  lobes  of  a 
single  leaf  on  the  opposite  side  of  the  stalk,  gives  rise  to  perfoliate 
leaves  (fig.  156).     The  union  of  the  edges  of  a  folded  leaf  forms  As- 
adii,  or  pitchers  (figs.  184,  187).      The  difTerent  p.irts  of  the  same 
TCrticil  of  the  flower  unite  often  more  or  less  coraplttely,  giving  rise 
to  a  monophyllous  or  gamopbyllous   involucre    (1[  347);  a  mono- 
lepalous   or   gamosepalous   cnlyx   (fig.   273) ;    a  monopetalous    or 
^opetaloos   corolla   (figs.    293,    294,   &c.);   monadelphous    (figs. 
807,  314,   IX  diadelphous  (^  399),  and  polyadelphous  (figs.  315, 
551)    stamens;    syngenejiious     anthers     {%    417);    a    gynandrous 
GOlamn  (H  400),  and  a  syncarpous  ovary  (fig.  383).     The  difTerent 
TOtidls  of  the  flower  are  frequently  adherent.     The  calyx  is  often 


rtoited  to  the  corolla  or  to  the  stamens,  or  both  (fig.  308) ;  the  stamens 
I  aay  adhere  to  the  corolla  (tig.  552) ;  or  there  may  be  a  union  of  the 
verticils  of  the   flower,  so   that   the  calyx   becomes  superior 

_i  309).  In  some  instances,  when  the  axis  is  elongated,  adhesions 
•ike  place  between  it  and  certain  whorls  of  the  flower.  Thus,  in  some 
CnyopbyIlace«e  (fig.  553),  the  calyx,  c,  bearing  the  stamens,  e,  and 
petals,  p,  becomes  united  to  the  axis,  g,  which  supports  the  ovary,  o. 
In  Capparidaceie  (fig.  554),  the  calyx,  c,  and  petals,  p,  occupy  their 
tmal  position,  but  the  axis  is  prolonged  in  the  form  of  a  gynophore, 
to  which  the  stamens,  e,  are  united.     Occasionally,  contiguous 

*eTB  may  unite,  giving  rise  to  double  fruits,  as  is  sometimes  seen  io 

plet,  Grapes,  and  Cucumbers. 

653.  Mvlxiplkation,  or  an  increase  of  the  number  of  parts,  gives  rise 

Re.  ML— One  of  Uie  flre  bondln  of  ■tameni  taken  flrom  the  polyidclphoiu  flower  of  Ualva 
ttmitm.    lluiMii*  are  nnltcd  by  their  fllamenta. 

HB.  MB.— PDrtiaa  of  the  gamopetaloiu  or  monopetalons  corolla,  p,  of  a  Collomli,  ahawlni;  part 
tfflbatvbc.  t,  tenn1nat«d  l^  two  lobea  of  the  limb,  f,  and  having  the  M^nifni  <i  Uuerted  Uito  It, 
■t  otted  to  tt,  ao  that  the  upper  part  of  tbe  filament,  i,  onl j  U  tree 
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to  changes  in  pknts.     It  is  often  found,  that  in  plants  beIoDgiD| 
Mine  natural  order,  the  cumber  of  stnniens  in  one  u  greater  ' ' 


in  another,  either  in  consequence  of  additional  stamens  being  da 
in  the  verticil,  or  on  account  of  the  production  of  additional ' 
Tlie  same  thing  ia  met  with  in  the  case  of  the  other  whorl^ 
-well  illustrated  in  the  formation  of  the  disk  (If  428).  Muliip 
causes  a  repetition  of  suocessivo  whorls,  which  still  follow  I ' 
alternation. 

6  J4.  Parts  of  the  flower  are  often  increased  by  a  process  of  < 
cation,  unlining,  dilamination,  or  chori^atitm,  i.e.  the  sen 
lamina  from  organs  already  formed  (If  383).  This  is  beU 
place  in  a  remarkable  degree  in  the  case  of  appendag 
Thus,  in  Ranunculus,  the  petal  (fig.  555)  has  a  scale  at  its'* 
which  is  looked  upon  as  a  mere  fold  of  it.  This  fold  may  | 
oaset  be  more  highly  developed,  as  in  Caryopbyllacee,  and  f 
rala  mbens  (fig.  2o8  a),  and  it  may  even  assume  the 
•  stamen,  which  will  therefore  be  opposite  the  petal,  as  in  , 
laoesB.  Some  do  not  consider  the  production  of  scales  or  I 
opposite  to  the  petals,  as  the  result  of  chorization.  lini' 
against  it  from  what  is  observed  in  Camellia  japooica,  in  wt 
petals  are  usually  alternate ;  but,  by  ctiltivation,  the  law  of  alK 
it  interfered  with,  and  the  parts  are  so  developed  that  I  ~ 


FU  tM— ftovm  of  Orawilicv*)*  pafaauMs  «a*  m Ika  OmaMaiB.  ( 
^SliaMM  a^,  OMMiasrtar  <kas«Mb«araa<*tr  nbtaMuMsMi 
>>wwwiiiaailill1wsili>«ilB«ll»|lita  «j(rMa«Qa|Hii«tai« 
aMgBi,/ 
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run  in  several  regular  lines,  from  the  centre 
nference.  Again,  by  this  process  of  chorization, 
maj  give  rise  to  several.  Thus,  in  Lnhea  pani- 
816,  1),  in  place  of  five  stamens  there  ore  five 
,  316,  2),  composed  partly  of  sterile  filaments,/;), 
>f  filaments  bearing  anthers,  /  a ;  and  each  of 
■  is  traced  to  a  deduplication  of  a  single  stamen, 
i  they  arise  from  one  point,  and  do  not  follow  the 
nation.  Thus,  dilamination  repeats  the  single 
causes  opposition  of  parts.  In  the  case  of  the 
mens  of  CruciferiE  (IT  644),  chorization  is  said  to 
y  a  sphtting  of  the  filaments  of  two  stamens ;  and 

0  stamens  on  each  side  are,  by  geminatiou  (gemini,  twins), 
le.  This  view  is  confirmed  by  cases  in  which  the  fila- 
e  long  stamens  are  more  or  less  united  ;  also,  by  cases  in 
uorter  filaments  exhibit  tooth-like  processes  on  either  side, 
DDger  ones  have  them  only  on  the  outer  side.  In  such 
'o  long  filaments,  if  united,  would  present  the  same  appear- 
ihorter  ones,  and  occupy  their  usual  position  of  alternation 
itals.  In  some  instances,  by  petorization  (T(X&i;io;,  mon- 
s  found  that  tetradynamous  plants  become  tetrandrous 
itamens  alternating  with  the  petals. 

Uvation  has  a  great  effect  in  causing  changes  in  the  variooi 
Its.  Many  alterations  in  form,  size,  number,  and  adhesion 
)  due  to  the  art  of  the  horticulturist.  The  development 
issue  and  of  starchy  matter  is  often  thus  much  increased, 
seen  in  the  case  of  Turnips,  Carrots,  and  Potato.  The 
)f  the  leaves  of  the  Cabbage  and  Lettuce,  and  the  forma- 
irf,  as  it  is  called,  is  due  to  cultivation  ;  so  also  the  curled 
.voys.  Cress,  Endive,  &c.  The  changes  in  the  colour  and 
>wers  thus  produced  are  endless.  In  the  Dahlia,  the 
rendered  quilled,  and  are  made  to  assume  many  glowing 

1  Pelargoniara,  the  flowers  have  been  rendered  larger  and 
;  and  such  is  also  the  case  with  the  Ranunculus,  the  An- 
he  Carnation.  Some  flowers,  with  spurred  petals  in  their 
as  Columbine,  are  changed  so  that  the  spurs  disappear ; 
ss  Linaria,  in  which  one  petal  only  is  usually  spurred,  are 
I  to  have  all  the  petals  spurred. 


il  or  Ranoncnlus  Plraiia,  rli^wed  on  the  liuride 
9  Jbrmed  bj  vlioTtudon  or  dilminliutioa. 
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■DM  MM  yMiw  wmw,  mtiwm  ■■  OB^BHaag  wawwKKBt,  oj  i 
vUdi  tb^  adranoe.     Wbea  plMed  m  Iwdi  BiMfer  tbe  fieU.  | 
■aerawope,  ame  flf  tWm  awy  that  ba  ncs  to  pnt  6am  oMf 
tibe  odicr.     Tlw  <»>——»'««  aoaiHiaiei  twkt  19  in  a  i 
tiMa  (Rgect  thcomlrei  fcrvard  bj  Mnnghlcciiog  i^aiii.    Tbi  I 
■re  BrfhwaeBd  by  Imummmic  and  Kg^t,  Md  by  lome  tn 
bangoanaeeted  witfa  tbeprodoeliofiafoewoeQi.    Tbci 
C^Tntoganiic  plants,  espraallj  ipedes  ot  Vaacbma, 
IVoBfefB,  exhibit  motioM  wfaicb,  aooocdiog  to  Tbnret  and 
depend  ob  iba  pnwnet  of  odlnlar  bair-like  prcK.uwj,  callrd  i 
Untaeula.      These  motiTe  organs  are  in  a  atato  of  1 
which  last*  for  some  boon,  beooning  slower,  and  fiaallj  1 
gcrminatioa  has  oommenoed.     In  ibe  spores  of  ConliaTs  _ 
and  rivnlaris  (fig.  431),  there  are  two  of  these  cilia  or  61ifaf^] 
cola,  which  project  from  a  oolourieas  rostrum.     In 
gans,  nor.  fiisibrmif ,  foar  have  been  seen  (fig.  433) ;  in  1 
433),  there  is  a  circle  of  cilia,  and  in  Vancheria  (fig.  434). ' 
is  entirely  covered  vrith  very  short  cilia,  the  vibration  of  which  j 
mines  their  forward  movement.     These  spores,  from  th^r  idot 
have  received  the  name  of  Zoospores  {^  41*3).    Mr.  Thwaitrs  1 
for  the  rhythmical  movements  of  cilia  by  electrical  1 
loin  cells  of  Cryptogamic  plants,  especially  in  what  are  called  c. 
idio,  bodii-s  ore  met  with  called  Pbytozua  or  Spermatosoid*  (^  iflj 

kich  also  exhil)it  movements  during  a  part  of  their  existenoe. 

~  }8.  Bemarkable  movements  have  also  been  ohserved  in  ibe  kf^i 
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|ji  of  plants.     The  fovilla  contained  in  the  pollen-grain  in  a  young 

^  when  moistened  with  water,  exhibits  movementa  when  viewed 

t  the  microscope.    These  movements  have  by  some  been  referred 

^ability,  but  by  Brown  and  other  accurate  observers,  they  are 

|dered  as  merely  molecular,  and  similar  to  what  takes  place  between 

tainute  particles  of  inorganic  matter  —  as,  for  instance,  finely 

jho'cd  Gamboge  suspended  in  water.    These  fovilla  movements  are 

^seen  in  llie  very  young  pollim  of  Antirrhinum  majus.     Certain 

nients  also  take  place  in  the  floral  envelopes.    Thus  many  flowers 

fud  close  at  particular  periods  {%  483 — 485) ;  these  phenomena 

iding  on  light,  temperature,  and  moisture.    Leaves  also,  especially 

which  are  compound,  are  folded  at  certain  periods  in  a  dbtinct 

nifonn  manner.    A^at  was  called  by  Linnrous  t/ie  sleep  o/planls., 

I  change  produced  on  leaves  by  the  absence  of  light.     It  b  by  no 

■  analogous  to  the  sleep  of  animals.     During  darkness  some  are 

ij  twisted  and  hang  down ;  others,  such  us  pinnate  and  temate 

^  have  the  leaflets  folded  together,  and  frequently  the  common 

t  depressed.     The  youngest  leaflets  first  exhibit  these  changes ; 

|rhen  the  plants  become  old,  and  their  tissues  hardened,  the 

bility  is  often  much  diminished,  as  is  seen  in  Oxalises.    The  fold- 

f  the  leaflets  of  compound  leaves  usually  takes  place  from  below 

Vds,  but  sometimes  in  the   reverse   manner,  as   in  Tephrosia 

■ea ;  so  also  with  the  common  petiole,  which  is  directed  upwards 

g  sleep  in  the  Cassias,  and  downwards  in  Amurpha.     When  be- 

tbe  common  petiole  there  are  partial  petioles,  as  in  the  Sensitive 

I  they  may  be  bent  inwards  towards  each  other,  while  the  former 

t  downwards. 

}.  Mimosa  sensitiva  and  pudica,  commonly  called  senntive  plants, 
tj  these  movements  of  their  leaves  in  a  remarkable  degree,  not 
!nnder  the  influence  of  light  and  darkness,  but  also  under 
■nical  and  other  stimuli.  They  have  bipinnate  leaves  with  four 
1  petioles  proceeding  from  a  coniraon  rachis,  and  each  of  the 
es  is  fiirnished  with  numerous  pairs  (about  twenty)  of  leaflets, 
I  are  expanded  horizontally  during  the  day.  During  darkness, 
leo  touched  or  irritated  in  any  way,  each  leaflet  moves  upwards 
ids  its  fellow  of  the  opposite  side,  which  in  its  turn  rises  up,  so 
fteir  upper  surfaces  come  into  contact.  When  tho  movement 
lenoes  at  the  apex  of  the  leaf,  it  usually  proceeds  downwards  to 
Me,  and  thence  may  be  communicated  to  the  leaflets  of  the  next 
tl  petiole,  and  ultimately  to  the  common  petiole,  which  falls  down 
ids  the  stem.  Tlie  partial  petioles  then  converge  towards  each 
I  and  have  a  tendency  to  become  parallel  to  the  common  petiole, 
(  extremity  of  which  they  are  suspended.  When  the  plant  is 
B  as  by  the  wind,  all  the  leaflets  close  simultaneously,  and  the 
H  drop  together.     If,  however,  the  agitation  is  long  continued, 


MS 
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the  plant  seems  at  it  were  to  become  accustomed  to  the  (hock,  aod 
the  leaHels  will  expand  again.  The  stem  itself  is  not  conocmed  io 
the  niovemeiiia.  It  may  be  cut  and  wounded  cautiously  wiiboot 
causing  any  change  in  the  leaves,  and  a  portion  of  it  may  be  remorcii 
with  a  leaf  attached,  and  still  remaining  expanded.  If,  bciwrrer,  i 
mineral  acid  is  applied  to  the  stem,  ai\er  some  time  the  petioles  will 
fall  and  the  leaflets  collapse — the  leaves  perishing  with  the  stem  whici) 
has  been  moistened.  The  chemical  action  of  the  acid  aad  ab&etjOoa 
cause  these  phenomena.  When  a  sensitive  plant  is  exposed  toairaail 
light  during  the  night,  Decandolle  found  that  its  leaves  expanded,  lad 
that  they  closed  when  put  into  a  dork  room  during  the  day,  showing 
the  influence  which  light  has  on  these  phenomena.  It  b  to  bi 
remarked,  however,  that  if  the  plant  is  kept  for  a  long  period  of  tJBi 
in  darkness,  it  will  ullimntcly  expand  its  leaves,  and  the  phenoiBm 
of  foliling  and  opening  will  go  on,  although  at  very  irregular  iBUmk 

6G0.  The  ternate  leaves  of  many  species  of  Ozalis  fold  not  mcnif 
during  darkness,  but  also  when  agitated  or  struck  lightly  and  repot* 
edly.  Each  of  the  leafleta  folds  upon  itself,  and  than  bends  dowuvsA 
upon  the  common  petiole.  The  plant  called  Dcsmodinm  gyrans,  ih* 
moving  plant  of  Indisi,  has  compound  leaves  consisting  of  •  lii|^ 
terminal  leaflet,  and  usually  two  smaller  lateral  ones.  The  Utter  m 
in  constant  movement,  being  elevated  by  a  succession  of  little  ytlo, 
until  they  come  into  contact,  and  sometimes  even  slighllv  crot*  otk 
other ;  aller  remaining  in  this  position  for  a  short  time,  they  sepink 
from  each  other,  and  move  downwards  by  rapid  jerks  on  oppouieate 
of  tlie  petiole.  This  process  is  constantly  repeat<.>d,  and  goes  ooiis 
greater  or  less  degree,  both  during  day  and  night,  but  is  most  vigHMi 
duriug  warm  moist  weather.  The  large  terminal  leaflet  andaitO 
movements  also,  oscillating  very  gradually  from  one  sid<>  to  Ih*  tatK, 
and  becoming  horizontal  or  depressed.  By  the  Istetvl  oseiUsMy 
movement,  the  leaf  becomes  inclined  in  various  ways,  otuo  mwiiai^ 
a  remarkable  oblique  direction.  The  upward  and  downwan)  noifr 
ments  seem  to  depend  on  the  influence  of  light  and  darkness.  Ditns| 
the  day  the  leaf  becomes  more  or  less  horizontal,  while  during  duk* 
ness  it  hangs  down.  Similar  movements  are  seen  io  other  ipeeiv* 
Desmodium,  as  D.  gyroides  and  vespertiliouis. 

661.  The  movements  in  these  cases  have,  by  Martins  sod  Ma}*S 
been  referred  to  the  presence  of  some  structure  Bnaloga«ia  M  A* 
nervous  system  in  animals.  There  is,  however,  no  evidsnc*  of  Wtk* 
structure  in  plants,  and  these  authors  have  not  pretended  to  prKtii 
existence.  It  is  to  be  remarked,  that  the  movements  dilEer  la  Bflf 
respects  from  animal  contractility.  They  are  usually  dinge  BMWSiiWH 
and  may  be  referred  to  certain  changes  in  the  organs,  eaamf  ^^ 
tention  or  contraction  of  these  tissues.  Dutrochet  and  MoirttW'* 
them  to  alterations  in  the  circulation  of  fluids  aad  air  in  Um  VSM^ 
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nd  eetls.  In  plants  with  irritable  leaves,  there  are  frequently 
nellings  where  the  leaflets  join  the  stalk,  as  well  as  where  the  stalk 
joins  the  stem.  These  swelliiigs  contain  cells  which  dilier  in  their 
dimensions  and  their  cont<!nts,  und  the  movements  are  considered  as 
being  produced  by  changes  in  the  contents  of  the  cells,  some  of  which 
become  more  distended  than  others,  and  thus  cause  incurvation  or 
folding.  In  these  swellings  the  vascular  bundles  are  disposed  in  a 
ardc  near  the  periphery,  and  m«y  be  concerned  in  the  movements. 
Mechanical  and  chemical  stimuli  are  supposed  to  act  by  inducing 
■tions  in  the  contents  of  the  vessels  and  cells. 

In  the  case  of  the  sensitive  plant,  if  the  swelling  at  the  base  of 
be  common  petiole  is  touched  even  slightly  on  its  lower  side,  it  is 
bUowed  by  instant  depression  of  the  whole  leaf,  but  no  such  etfect  is 
daccd  if  the  upper  portion  of  the  swelling  is  liglitly  touched, 
n,  touching  the  little  swelling  at  the  base  of  each  leullet  on  its 
r  side,  cjiusps  the  upward  movement  of  the  leaflet,  but  no  such 
cl  follows  cautious  touching  of  the  lower  part  of  the  swelling  only, 
'•pair  uf  leaflets  is  touched  at  the  extremity  of  a  petiole,  the  irritation 
I  iisually  continued  downwards  from  apex  to  base ;  but  if  a  pair  at  the 
are  touched,  the  progress  of  folding  is  reversed.  Clear  warm 
atber,  with  a  certain  degree  of  moisture,  seem  to  be  the  conditions 
t  Ctvourable  for  these  movements.  They  are  seen  best  in  young 
The  leaves  of  the  sensitive  plant  contract  under  the  action  of 
ncity  and  galvanism.  Some  suppose,  that  in  the  sensitive  plant 
I  are  two  kinds  of  cells  connected  with  the  upper  and  lower  sides 
I  leaves  and  petioles ;  the  one  set  being  contractile,  and  causing 
I  cIosiDg  of  the  leaflet  and  the  fall  of  the  petiole,  the  other  being 
1  on  chiefly  through  the  circulation.  In  the  ciise  of  the  petiole, 
conceived  that  the  tissue  on  the  lower  side  of  the  swellings  is 
atiactile,  while  that  in  the  upper  is  distensible.  The  turgescencc 
f  tb«  latter,  which  is  kept  up  by  light,  counteracts  the  contractility  of 
I  former,  and  maintains  an  equilibrium,  so  as  to  keep  the  petiole 
but  when  acted  on  by  cold,  mechanical  irritation,  i&c,  the 
librinm  is  disturbed,  and  the  contractility  o[)crates  in  depressing 
!  petiole.  A  careful  microscopic  dissection  of  the  swellings,  shows 
diir  cells  in  some  parts,  which  seem  to  differ  in  their  contents 
1  othen  in  their  vicinity. 

In  the  sensitive  species  of  the  Desmodium  and  Oxalis,  the 

Ota  are  not  so  evidetitly  influenced  by  mechanical  irritation. 

I  former,  the  little  leaflets  are  supported  on  swollen  ]>etiolules, 

I  it  is  to  the  curvation  and  twisting  of  these  in  different  directions, 

i  the  movements   seem  to  be  owing.     The  leaflets  remain  flat  and 

not  fold  on  themselves.     It  is  said  that  by  arresting  the  vital 

I  going  on  in  the  leaflets,  by  giving  them  a  coating  of  gum,  and 

BvcDting  tronspirutioa  and  respiration,  the  movements  are 
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Stopped,  and  that  they  recommence  when  the  gum  is  removed  by 
water.  Cutting  a  leaflet  across,  and  only  leaving  a  small  ponion  of  its 
lamina  attached  to  the  petiolulc,  does  not  immediately  stop  the  move- 
ment of  gyration.  In  such  a  case,  however,  the  motion  oltimatehr 
ceases,  while  it  continues  in  the  uncut  leaBet.  So  also,  if  a  leaflel  ■ 
divided  longitudinally  into  two  parts,  each  of  them  continues  to  movi 
for  a  time,  but  the  motions  cease  as  the  process  of  desiccation  goei  o& 

664.  There  are  occasionally  cellular  prolongations  from  the  lid, 
which,  when  touched,  cause  folding.  Thus,  in  Dionea  musapaii, 
or  Venus'g  ily  trap,  the  lamina  is  articulated  to  the  petiole,  ond  oonsifli 
of  two  free  portions  which  are  united  together  by  a  joint  along  ifa 
midrib.  On  the  upper  side  of  each  part  of  the  lamina  are  litaalid 
three  hairs  with  swellings  at  the  base,  and  when  these  hain  Bt 
touched,  the  halves  approach  each  other  from  below  upwards,  so  m 
to  enclose  any  object,  as  a  fly,  which  may  happen  to  light  on  them. 
Similar  movements,  but  in  a  much  less  obvious  manner,  are  and  t) 
take  place  in  the  leaves  of  Droseras  or  Sun-dews.  The  raoTemeBn 
are  attributed  to  the  same  causes  as  those  already  mentioned,  but  db« 
ultimate  object  is  not  known. 

665.  Movements  take  place  in  some  parts  of  the  flower,  ocetaoaDf 
with  the  view  of  scattering  the  pollen  on  the  stigma.  The  (taiaai 
of  various  species  of  Berbcris  and  Mnhonia  are  articulated  to  the  tola 
or  thalamus,  and  when  touched  at  their  inner  and  lower  part,  BMH 
towards  the  pistil  In  Parnassia  palustris,  the  stamens  move  M^^B 
the  pistil  in  succession  to  discharge  their  contents.  The  HeliaM^I 
mum  vulgare  or  common  Rock-rose,  exhibits  staminal  taoteiMBtil 
also  connected  with  the  bursting  of  the  anthers.  Morren  hta  DOtiotd  I 
sensitiveness  in  the  androecium  of  Sparmannia  africana  and  Ovnil 
grandiflonis.  In  the  Nettle  and  Pellitory,  the  filaments  are  oonfiMd  I 
m  a  peculiar  way  by  the  perianth,  and  at  a  certain  period  of  giuMk^ 
they  are  released  so  as  to  allow  their  elasticity  to  come  into  pky,  kfl 
means  of  which  the  pollen  is  forcibly  scattered  {%  497).  lo  Goldfiaafl 
or  Kuellia  anisophylla,  the  style  has  a  curved  stigroatio  apex,  vUdll 
gradually  becomes  straightened,  so  as  to  come  into  oontaot  irilk  Atfl 
hairs  of  tlie  corolla,  upon  which  the  pollen  has  been  scattend ;  lod  id 
Mimulus  and  Bignonia  (fig.  406),  the  stigma  has  two  expanded  loblfl 
which  close  when  touched,  a  movement  apparently  in  some  way  OO^  ■ 
nected  ^ith  fertilization.  In  the  Passion-flower,  and  some  Cain,  ttel 
styles  move  towards  the  stamens.  The  species  of  Stylidium  ha*i  tWj 
filaments  and  styles  united  in  a  common  column,  at  the  upper  (■'t*'! 
which  the  anther-lobes  and  stigma  are  placed.  The  colomn  c"**! 
projects  beyond  the  llower,  and  is  jointed.  At  the  articolatioo  *M 
irriuble  swelling  occurs,  which  when  touched  or  acted  npco  br  ^^M 
and  light,  causes  a  sudden  incurvation  by  which  the  column  ia  ibMB  ' 
to  the  opposite  side  of  the  flower,  bursting  the  anther*  aod  i 
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I  the  central  stigma.  Ailer  a  time  the  column  recovers 
These  movements  take  place  in  the  flower  for  some  time 
een  removed  from  the  plant  and  kept  in  water  (If  497). 
a  in  some  flowers,  as  in  Orchidacese,  are  said  to  move. 
es  this  in  the  case  of  species  of  Megaclinium  and  Pteros- 
ina  sedifoUa  closes  its  petals  when  touched.  Draktea 
ran  River  terrestrial  Orchid,  is  remarkable  for  the  irrita- 
stalk  of  the  labellum.  This  stalk  exhibits  a  moveable 
elbow. 

nical  agents  have  an  effect  on  the  movements  of  plants, 
catisiog  irritation,  others  by  destroying  irritability.  Nar- 
,  as  opium,  belladonna,  and  hydrocyanic  acid,  either 
the  roots  or  applied  externally,  destroy  the  irritability  of 
J  cause  closure  of  the  leaves  of  the  sensitive  plant,  and 
insible  to  the  action  of  stimulL  Their  prolonged  action 
,  but  if  they  are  applied  in  moderate  quantity,  the  plant 
',  and  again  unfold  its  leaflets.  It  frequently  happens, 
t  the  irritability  continues  for  some  time  much  impaired ; 
anical  stimuli  do  not  act  in  the  same  rapid  and  energetic 
i  fir?t  Similar  effects  are  produced  by  ether  and  chloro- 
eositive  plants  are  introduced  into  an  atmosphere  through 
substances  are  diffused.  The  effects  may  be  produced 
pplying  the  vapour  only  to  certain  parts  of  the  plant. 
OD  the  action  of  poisonous  agents,  both  in  the  fluid  and 
s,  have  been  performed  by  Marcet,  Christison,  Turner, 
I  292— 296).» 
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heat  developed  during  the  expansion  of  flowers  and  the  pre- 
be  pollen,  especially  in  the  case  of  Aroidese,  and  also  at  the 
mination,  has  been  already  considered  (%  475,  476,  &c.) 
mens  appear  to  be  strictly  of  a  chemical  nature,  and  may 
)  the  absorption  of  oxygen,  and  its  combination  with  the 
le  starch,  the  latter  being  converted  into  dextrine  and 
It  is  now  proposed  to  consider  the  observations  which 
lade  relative  to  the  general  temperature  of  plants. 
It  differences  of  opinion  have  prevailed  as  to  the  existence 
lieat  in  plants.  Uunter  examined  the  heat  of  the  inter- 
the  trunks  of  trees  by  boring  holes  of  difierent  depths  in 
Krting  thermometers ;  and  similar  experiments  were  made 
•  at  Tubingen,     The  results  of  these  experiments  were, 

•tMcmtloDi  on  Irritability,  see  Dntrocbet.  Becherches  Anst.  et  FhyaloL  mr  la 
dea  Anlmaux  et  Vejretaui,  IS44.  Unrreu  on  the  movemtnu  of  the  Icarea  of 
onmot  Of  the  (trie  of  Ooldfiuala  anlaophylla,  and  of  Hie  colnmn  ol  Stflldlani, 
L  Boy.  de  SnueUea,  torn  Ir.  r.  tL  and  all.  Thoiet  and  Decalaoe  on  Uw  inoir» 
m  <lirr'-- dM Sdasooi Maauellca, id  Ser.  tii. ad  S:f . it. 
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apparatus,  that  this  varied  from  two  or  three-tenths  of  i 
one  degree  above  t}iat  of  the  air.  This  generation  of  beM 
place  when  the  plant  is  active  and  vigorous,  and  seem*  to  ix 
with  processes  going  on  in  the  interior  of  the  cells.  Wh« 
cease  to  be  actively  engaged  in  the  processes  of  vegetabl 
cease  to  manifest  this  vital  heat.  It  reaches  a  daily  maa 
period  of  which  varies  in  different  plants,  according  to  tl 
Kaineaux  has  confirmed  Dutrochet's  observations.  He  ob 
during  the  day,  the  temperature  of  the  various  Liyers  dimu 
the  surface  to  the  centre,  while  during  the  night  the  reveiM 
and  that  both  of  these  processes  were  materially  infltun 
nature  of  the  surrounding  temperature  and  the  diameter  < 
There  appear,  therefore,  to  be  two  sources  of  heat  in  plat 
pending  on  organic  actions  carried  on  in  the  growing  par 
other  on  meteorological  influences,  which  either  act  direcl 
the  air,  or  indirectly  through  the  fluid  matters  bronght 
certain  depth  in  the  earth.* 
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669.  Luminous  appearances  have  been  observed  in  i 
These  have  been  long  noticed  in  the  lower  classes  of  plai 
Fungi.  Decaying  wood,  in  which  Fungi  are  developed,  ia 
luminous.  Mr.  James  Drummond  describes  some  spedea 
new  the  Swan  River,  growing  on  the  trunks  of  Baiili 
trees,  which  emitted  at  night  a  phosphorescent  ligfa 
enable  him  to  read.     A  phosphorescent  Agaric,  with 

r  tills  nilfkiis   hlaplr    wliilp   thf^  ri>ntn>  anA    mill  < 
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diuomorptious  fungi  have  long  been  celebrated  for  the  light  which  they 
emit.  The  spawn  of  the  Tnitiie  (Tuber  cibarium)  is  said  to  present 
nmiiar  appearances.  It  has  been  said  that  the  luminosity  of  these  fungi, 
•»  well  as  of  decaying  wood,  is  increased  by  exposure  to  oxygen  gaa. 
Some  consider  it  as  connected  with  the  absorption  of  oxygen,  being 
io  reality  a  slow  spontaneous  combustion ;  while,  according  to  others, 
it  is  referable  to  the  liberation  of  phosphorus  from  some  of  its  com- 
Inoations  in  the  plant. 

670.  These  luminous  appearances  are  said  not  to  be  confined  to 
ftagL  The  younger  Linna»us  states,  that  the  flowers  of  Nasturtium, 
Orange  Lily,  and  African  Marigold,  at  the  end  of  a  hot  summer  day, 
pre  out  intermittent  light  Mr.  Dowden  and  ifr.  James  confirmed 
this  by  observations  on  the  common  Marigold  and  Papaver  pilosum  ; 
•bile  other  observers  have  noticed  the  phenomena  in  the  Sua-flower, 
Pjench  &I.irigold,  species  of  CEnothera,  and  Arum.  It  is  to  be  re- 
Mrked,  that  the  flowers  said  to  be  thus  luminous,  are  all  of  a  more  or 
<■  orange  colour,  and  that  the  phenomenon  takes  place  in  still  warm 
•BiDnier  evenings,  towards  twilight.  Hence,  Professor  Allman  is  dis- 
pOKd  to  attribute  them  to  optical  illusions,  depending  on  a,  peculiar 
Stotnittent  effect  on  the  retina.  Some  authors  mention  the  occur- 
»Wbc  of  luminous  s.ip  in  plants  with  milky  juices,  as  the  Euphorbia 
pbcitpborea  of  Brazil.  A  rhizome  of  an  endogenous  plant  from  India, 
kttid,  when  moistened,  to  acquire  a  phosphorescent  appearance,  and 

loK  this  property  when  dry. 


4.— Colours  or  Plasts. 

It7l,  Colour  is  not  of  much  importance  in  Botany  as  regards  cla.'Jsi- 
ition  and  arrangement.  It  is  chiefly  in  the  case  of  Fungi  that  it  is 
ployed  as  a  means  of  diasiiosis.  Perhaps  the  want  of  an  accurate 
Benclature  of  colours  in  Botany  may  have  in  part  led  to  this.  Mir- 
I  aad  Henslow  have  proposed  a  nomenclature,  which  consists  in 
ng  all  natural  colours  to  certain  absolute  tints  and  shades,  deter- 
•ed  according  to  fixed  laws.  Thus,  the  latter  assumes  three  prim- 
red,  blue,  and  yellow,  which  together  give  white  light,  and 
rifes  all  others  from  admixtures  of  these  in  definite  proportions. 
I  this  principle  he  has  constructed  a  chromatometor  (x("f*'^-  colour, 
1  /uTM>,  a  measure),  or  measure  of  colour,  the  employment  of  which 
Bid  lead  to  an  accurate  nomenclature. 

72.  It  has  already  been  rem.irked,  that  the  green  colour  of  the 
young  bark,  calyx,  and  carpels,  depends  on  the  presence  of 
phylle  (If  19).     This  waxy  substance  is  contained  in  the  deep 
I  or  raesophyllum  of  leaves,  and  depends  on  the  action  of  light  fnr 
I  elaboration.     When  leaves  are  grown  in  darkness,  they  become 
nloailen  from  the  absence  of  chlorophyile.     Light  acts  by  the  fucation 

Q 
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.  of  carboD.  The  dISerenC  rays  of  the  spectrum  appear  to  ruj  is  tWj 
power  of  developing  the  green  colour.  Senebier  performed  experi- 
ments on  the  subject,  by  m^cing  the  light  pass  through  coloored  medi^ 
and  be  was  led  to  the  conclusion,  that  while  the  yellow  rayt  bad  lb* 
greatest  effect  on  the  growth  of  the  plant,  the  blue  and  chemical  1171 
were  those  chiefly  concerned  in  the  production  of  the  green  ooloor. 
Hunt  seems  to  agree  with  Senebier.  Other  experimenters,  howrrtr, 
as  Morren,  Daubeny,  Draper,  and  Gardner,  think  the  yellow  imji  *n 
the  most  active  in  producing  the  green  colour.  The  following  table 
shows  the  result  of  some  of  Gardner's  experiments.  The  rmy»  are  ift- 
nominated  active  or  inactive  in  relation  to  their  power  of  prodadaf 
a  green  colour,  and  the  figures  under  each  of  them  show  their  potnt 
in  this  respect,  1  being  the  highest  value.  The  sign  —  indicate!  lias 
the  effect  was  not  satisfactorily  tested : — 


Ex.  Plutk, 


Turnipi 22 

Beuu 14 

Tumipa 8 

Turnip*. 28 

Tnmipt 17-S 


Toul 
time. 

100 
95 
<9 

101 

M 

6 


Bed. 

4 


Acdn  Ran 
Or.     Yet 


Or. 
« 
8 
8 
1 
S 
8 


BL 
0 
0 

0 

4 
0 


i 


6.  Tiunipa 6-6 

673.  llie  ray  producing  the  green  colour  is  found  to  be  that  «ki^ 
acta  most  efficiently  in  the  decomposition  of  carbonio  acid,  m  i 
by  the  following  table : — 

FlaOMor^MCtniD  frodnctlon  of  DeomiTi  of 

unoliMd.  cblorophytle.  COL  fame. 

Extreme  Ead 0-000  0-0000  O-OOM 

Commanoement  of  Onnge. '6600  

Centre  of  Oreogv -777  

Centre  of  YeUow 1-000  1-0000  l-0««0 

Centre  of  Green -fiSS  

Ciaitre  of  Bine -100  

674.  The  green  colour  becomes  lighter  or  deeper  according  w  «I*J 
quantity  of  chlorophylle  and  the  aggregation  of  the  ceils.     It  ia  1 
paler  on  the  lower  sides  of  leaves.     The  dork  shades  of  greeo  id  I 
Yew,  Bay,  and  Holly,  are  the  effect  of  an  immense  crowding  I 
of  green  cells. 

675.  As  light  decreases  in  autumn,  the  chlorophylle,  in  many  ( 
diminishes,  and  is  probably  altered  by  the  loss  of  a  portion  of  ( 
Thus,  Evergreen  leaves  become  of  a  paler  colour,  and  decadaooi  !■** 
assume  various  hues,  commonly  called  autumnal  tints.  The  Imnatl 
the  Poplar,  Ash,  and  Beech,  before  falling,  become  yellow ;  tboee  J 
some  species  of  Khus,  bright  red ;  tho«e  of  Comua  sanLMjinfA.  iIuU  ni; 
those  of  the  Vine,  yellow  and  purple.     Berzelius  state  ■.•»■"> 

become  red  in  plants  having  red  fruits.     Kobiaet  and  u :  oao- 

tain  that  the  Vines  which  produce  bluish  grapeik  hvrt  red 
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iniutumn,  while  suet  m  produce  white  grapes  have  yellow  leaves.* 
liese  yellow  and  red  colours  by  some  are  said  to  depend  on  changes 
in  the  state  of  oxidation  of  the  chlorophyUe,  and  have  been  traced  by 
olliers  to  the  production  of  peculiar  waxy  substances,  one  red,  called 
vyOtropftylU,  the  other  yellow,  xcmthophifUe,  Marquart  believes  that 
the  action  of  water  on  chlorophyUe,  in  different  proportions,  gives  rise 
to  yellow  and  blue  matters.  Ellis  supposed  the  change  of  hues  to  be 
4iie  to  the  prevalence  of  acid  and  alkaline  matters, 

676.  Dr.  Hope  endeavoured  to  show  that  there  is  in  plants  a 
nloonble  principle,  chromogen  (xpa,ua,  colour,  and  ymtuti,  I  generate,) 
oonnstiog  of  two  separate  principles,  one  of  which  forms  a  red  com- 
pound with  acids,  while  the  other  forms  a  yellow  with  alkalies,  and  he 
Uthbotes  the  green  colour  produced  by  the  latter  to  the  mixture  of 
tlw  yellow  matter  with  the  blue  infusion.  The  two  principles, 
NOording  to  him,  may  exist  together,  or  separate,  in  different  fMirts  of 
ike  lune  plant.  In  some  very  fleshy  leaves,  as  Agave,  the  central 
kUi  are  pale,  while  those  of  the  cuticle  are  coloured  and  much 
liiickened.  Although  leaves  are  usually  of  a  green  colour,  still  they 
hquently  assume  various  tints.  In  certain  varieties  of  Beech  and 
B«et,  they  become  of  a  uniform  red  or  copper  colour.  In  some  cases, 
"Bly  one  of  the  surfaces  of  the  leaf  is  coloured,  as  in  many  species  of 
B«goni»,  Saxifraga,  Cyclamen,  and  Tradescantia,  in  which  they  are 
green  above  end  red  or  brown  below ;  while  in  others  there  is  a 
'•nation  of  coloiu',  giving  rise  to  variegation,  as  in  Aucuba  japonica, 
Cvduiu  marianus,  and  Catathca  zebrina,  where  there  are  yellowish 
•pots,  or  in  many  Arums,  where  they  are  of  a  red  colour.  Tlie  whitish 
*  brown  spots  which  occur  on  leaves,  are  often  produced  by  thickened 
kIIs  containing  peculiar  colouring  matter,  underlying  the  chlorophylls 
Kib.  In  such  cases,  variegation  might  be  traced  to  an  alteration  in 
lie  epidermal  cells,  and  the  same  is  true  of  certain  bright  colours 
Muned  by  llie  surfaces  of  some  leaves.  The  juices  of  many  plonia 
tte  colourless  when  contained  in  the  vessels,  but  become  milky  or 
ialaored  by  exposure  to  the  air.  Thus,  the  sap  of  CEnanihe  ccocata 
)Momes  yellow,  that  of  Chelidonium  orange,  that  of  Madder  changes 
km  yellow  to  red,  and  that  of  some  Boletuses  becomes  blue  or  bluisb- 
ireen.  In  some  instances,  the  changes  have  been  prevented  by 
wping  the  cut  or  broken  surfaces  in  nitrogen  or  hydrogen,  or 
■rbonio  acid,  and  thus  preventing  their  exposure  to  oxygen.  It  if 
lid,  however,  that  the  change  of  colour  in  the  Madder  does  not  take 

fein  pure  oxygen. 
'.  The  bark,  at  first  green,  becomes  often  of  a  brown  colour  from 
lickeniog  of  the  cell- walls,  as  well  as  the  deposition  of  brown 
tatter.  Similar  changes  take  place  in  the  woody  fibres,  giving  rise 
I  ihe  coloured  duramen  of  many  trees,  as  the  Laburnum,  Guaiac, 
botgr,  &c.    Such  changes,  however,  depend  on  chemical  actions  going 
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on  in  the  interior  of  stems,  and  are  not  due  to  the  direct  influence  of 
the  air.  The  colour  of  wood,  however,  is  generally  deepened  wbcs 
exposed  to  the  atmosphere. 

678.  The  red,  blue,  and  yellow  colours  of  flowers  depend  on  floidv 
semifluid  matters  contained  in  superficial  cells,  which  can  b«  detaM 
with  the  cuticle.  This  coloured  cellular  tissue  is  called  by  NooTMlkt 
I'ete,  and  lies  immediately  below  the  epidermis.  In  this  respect  Am 
colours  differ  from  the  green  colour  in  the  leaf  which  is  confined  Id 
the  central  cells,  and  which,  as  already  stated,  owes  its  origin  M  • 
granular  matter  of  a  peculiar  nature.  In  petals,  diffiTent  odh 
frequently  contain  dilFerL-nt  kinds  of  culooring  matter,  thus  giving  ri« 
to  variegation.  By  the  juxtaposition  and  mechauind  mixture  i^ 
various  cells,  different  tints  are  produced ;  and  the  colours  are  il« 
modified  by  the  nature  of  the  cuticle  through  which  tlicy  an  MB- 
In  the  interior  of  petals,  the  colour  b  generally  more  oi  less  yello*, 
but  it  is  modified  when  seen  through  superficial  cells.  Along  vriihllte 
colouring  matter,  there  is  a  colourless  substance  present,  the  nUsM 
quantity  of  which  varies,  and  hence  the  colour  may  be  de«p(t  W 
fainter.  In  flowers  as  well  as  in  leaves,  the  colours  appear  to  dfjiai 
on  the  action  of  light  It  has  been  said,  however,  that  the  powtrfiil 
action  of  solar  light,  in  some  coses,  tends  to  decolorize  flowers  I{<m)C- 
tulips  are  screened  by  floriculturists  from  the  direct  ray»  of  the  lut 
The  leaves  of  herbaceous  plants  also,  when  e.tposed  to  the  dirtct  tsji 
of  the  sun,  do  not  acquire  so  deep  a  green  as  when  tliey  are  subjeetel 
merely  to  a  bright  daylight. 

679.  The  colours  of  flowers  have  been  arranged  in  two  seriei?^  j 
Ist.  The  xanlhic  ({a»Wf,  yellow)  or  yellow;  and  2d.  Th«  qi*|  j 
(«i^ac«o(,  blue)  or  blue ;  and  it  has  been  shown  that  plants  in  gM 
may  be  referred  to  one  or  other  of  these  series,  while  re<l  i<  cfimBco 
to  both  series,  and  green,  as  composed  of  blue  and  yellow,  \i  inttf- 
mediate  between  them.  White  is  considi-red  as  depending  on  abtMe 
or  extreme  dilution  of  the  colouring  principles,  while  brown  or  hi** 
depends  on  their  accumulation  or  concentration.  Even  in  while  8o«# 
there  will  be  seen  a  slight  udmixture  of  a  yellowish  or  bltiish  tial 


Gnat. 


Cyanic 

•erios. 


Y«l1owUb-fracD. 

Yellow. 

Onoge-TeUow. 

Onngv-Rcd* 
lUd. 


XitfUl 


fRrMnuli-bluo. 

Blue. 
J  Violet  bine. 
]  Viulet 
I  Viulet-red. 

680.  Some  Starting  from  greenness,  as  a  State  of  eqnilibriuDi  I 
the  two  series,  pass  through  the  blue  and  violet  to  red,  by  a  prooBB" 
oxidation,  while  tlie  transition  from  red  to  orange  and  yellow  hm  bM 
taced  to  deoxidation.     As  illustrations  of  the  cyanic  seiiei  bQ  ^ 
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ined,  aD,  or  nearly  all,  the  species  of  Campanula,  Phlox,  Epilo- 

Hyacinth,  Geranium,  Anagallis  j  of  the  xanthic  series,  Cactus, 

Cytisus,  Oialis,  Rose,  Verbascum,  Potentilla,  QSnothera,  Hanuu- 

Adonis,  Tulip,  Dahlia. 

SSI.  Plants  belonging  to  either  series,  vary  in  colour  usually  by 

or  falling  in  the  series  to  which  they  belong,  and  not  by  passing 

one  to  the  other.     Thus,  a  plant  belonging  to  the  blue  serie» 

not  usually  become  yellow,  nor  does  one  in  the  yellow  series 

into  a  pure  blue.     This  remark  will  not  apply  in  all  cases, 

lugh  it  is  generally  true.     It  cannot  be  said  to  hold  good  in  re- 

id  to  genera,  as  at  present  determined ;  thus,  in  the  genus  Gentian, 

are  blue  and  yellow  species.     It  seems,  however,  to  be  applicable 

lividoal  species ;  thus,  the  Dahlia  belonging  to  the  yellow  series 

pass  through  all  the  varieties  of  that  si'ripf>.  but  has  never 

Urodticed  of  a  blue  colour ;  so  also  with  the  Tulip,  the  Rose,  &c 

ia  the  case  of  species,  however,  there  are  anomalies.     Thus,  the 

loes  not  apply  to  such  plants  as  Myosotis  versicolor  and  Dendro- 

tanguinolentum,  where  there  are  different  yellow  and  blue  colours 

e  corolla.     Notwithstanding,  however,  all  the  exceptions,  the 

tl  law  already  mentioned  as  to  the  variation  of  colour  in  flowers, 

to  be  founded  on  correct  observations. 

!.  Changes  are  produced  in  the  colour  of  flowers,  by  bruising  and 
Qg  the  petals.  The  pure  white  flowers  of  Camellia  easily  become 
I,  while  those  of  Calanthe  veratrifolia  and  Bletia  TankervilUe 
e  a  deep  blue.  By  drying,  many  flowers  become  of  a  brown  or 
colour;  this  is  particularly  the  case  with  OrchidaceiE,  Melam- 
1,  and  Orobus  niger.  It  would  appear  to  depend  on  the  com- 
DD  between  the  colouring  principle  and  the  oxygen  of  the  air, 
may  in  some  cases  be  traced  to  the  e.xistence  of  tannin,  gallic  acid, 
i  iron.  Blue  flowers,  under  the  process  of  desiccation,  are  often 
jjleDed.  Ipomcsa  Learii,  in  drying,  changes  from  blue  to  red. 
BB.  Remarkable  changes  take  place  in  the  colour  of  some  flowers 
nig  the  coarse  of  the  day.  The  flowers  of  the  common  pink  Phlox, 
ij  in  the  morning,  have  a  lightish  blue  colour,  which  alters  as  the 

r  ranees,  and  becomes  bright  pink.    The  CEnothera  tetraflora  has 
flowers  which  change  to  red.     Hibiscus  variabilis  has  its  flowers 
in  the  morning,  pink  at  noon,  and  bright  red  at  sunset     The 
bar  of  many  flowers  of  Boraginacete,  before  expansion,  are  red ;  after 
"    Ion,  blue.    The  bracts  of  Ilakca  Victoria  are  yellowish-white  in 
tT«  the  first  year ;  the  second  year,  what  was  white  becomes  a 
ilden  yellow ;  the  third  year,  the  yellow  becomes  rich  orange ; 
year,  the  colour  becomes  blood-red ;  the  green  portion  of 
ts  becomes  annually  darker.     It  has  been  stated  that  soils 
effect  on  the  colour  of  flowers.     The  flower  of  the  common 
gea  hortensis  mav  be  changed  from  pink  and  rose-coloured  to 
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blue,  by  growing  the  pknt  in  certain  kinds  of  kwm  and  pett  einl 
Alum  in  the  soil  is  said  to  produce  a  similar  eSeet. 

6b4.  Kohler  and  Schabler  have  endeavoured  to  determine  thi 
relative  proportions  between  the  different  colours  met  with  in  flavefl 
They  examined  upwards  of  4000  species,  belonging  to  twesty-ieva 
natural  orders,  of  which  twenty  were  dicotyledonous,  and  sevea 
cotyledonous.     The  following  are  some  of  their  conclusions 


1.  WhUe 1193 

2.  Yellow. ^..„„...  951 

3.  R«d „.  923 

4.  Blae « 691 

5.  Violet 307 


6.  Green 1S8 

7.  Onnga „ SO 

8.  Broini U 

9.  KcatIv  Block a 


G85.  The  proportion  of  white,  cyanic,  and  zanthic  flowers  vsrie)  i 
different  quarters  of  the  globe,  and  at  different  elevations.    The  U 
lowing  are  the  proportions  of  colour  in  diOerent  natural  orden, 
duced  from  the  examination  of  about  120  species  of  each:— 


Bed.       violet      Bloe.    OtMH     Tel.     Onafk  WUk 


Kymphatces 

Bouoea ^... 

Priraolwea 

BoraffinAccjB. ,  ....... 

11 

82 

41 

10 

1 

7 
9 

10 
4 
9 

SI 

14 

6 
26 
12 
IS 

68 

2 
8 

2 

28 
S3 
IS 
13 

7 
42 
86 

8 

10 

4* 

r 

M 

Convol>-nUceB..._, 
RAiianculAcea .  •  • . . . 

89 

16 

V 

11 

PApsvenoeiD 

88 

7 

Campanulicea 

6 

10 

Thus,  Nymphasacese  and  Rosoceie,  according  to  Schubler  and  KMe^ 
observations,  contain  a  large  number  of  white  flowering  species;  Priai 
lacca>  and  Coavolvuloceai,  red;  Campanulacete,  blue;  Hanuoculaot' 
yellow. 

686.  In  arranging  flowers  in  a  garden,  it  is  of  importance  to 
the  complementary  colours  together,  in  order  to  produce  the  bed* 
The  complementary  colour  of  red,  or  that  which  is  retiuirrd 
white  light,  is  green;  of  orange,  blue;  of  yellow,  violet;  ooi 
blue  and  orange  coloured  flowers,  yellow  and  violet,  may 
together;  while  red  and  rose-coloured  flowers  harmonize 
their  own  green  leaves.     When  the  colours  do  not  hamoDisf. ' 
interposition  of  white  or  of  black  often  restores  harmony. 


8.— Odovbs  or  FLowaas. 


687.  The  peculiar  odours  of  plants  depend  on 
volatile  matters,  which  are  often  so  subtle  as  to  be  incapable  oN 
tion  by  ordinary  chemical  means.  Nothing  is  known  of  Uu  a 
which  render  one  flower  odoriferous  and  another  scentless.  la '. 
I  the  odours  of  plants  remain  aAer  being  dried,  but  to  genml  I 
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ippear.  Some  leaves,  as  of  the  WoodrufF,  become  scented  only 
T  drying ;  and  certain  woods,  as  Teneriffe  rosewood,  give  out  their 
lor  only  when  heated  by  friction.  Meteorological  causes  have  a 
It  influence  on  the  odours  of  living  plants.  Dew,  or  gentle  rain 
h  intervals  of  sunshine,  seem  to  be  the  circumstances  best  fitted 
eliciting  vegetable  perfumes.  Light  has  a  powerful  elTect  on  the 
)ur  as  well  as  the  colour  of  flowers.  Plants,  when  etiolated  by  being 
>t  in  darkness,  generally  lose  their  odour.  In  certain  cases,  the  per- 
oes  of  flowers  are  developed  in  the  evening.  Some  of  these  plants 
re  called  tristes  by  Linnieus,  as  Hesperis  tristis,  or  night-scented 
ck.  Many  orchidaceous  plants  are  fragrant  at  night  only,  as  sdme 
tuetoms  and  Cymbidiums.  Cestrum  nocturnum  and  the  white 
»eis  of  Lychnis  vespertina  arc  also  night-scented.  The  odours  of 
ue  plants  are  peculiarly  oilcnsive.  This  is  the  case  with  Phallus 
pudicus,  and  with  the  flowers  of  many  Stapelias. 
688.  Schubler  and  Kohler,  whose  investigations  in  regard  to  colour 
'e  been  noticed,  have  also  made  observations  on  the  odours  of 
lata  in  the  same  monocotyledonous  and  dicotyledonous  orders.  The 
lowiiig  tables  show  some  of  their  results: — 


Qdoar. 
Thft« 

No.  of 
1193     .. 

Odoriferons. 
187     .... 

Agreeable. 
175     ... 

DlUKr«!stil& 
12 

TeUow 

961     .. 

75     .... 

61     ... 

u 

Bed. 

923     .. 

85     .... 

76     ... 

Bfaw. 

694     .. 

807     .. 

158     .. 

60     .. 

18     .. 

81     .... 

23     ... 

Violet 

23     .... 

17     ... 

(ireoi. 

12     .... 

10     ... 

Orange 

Brawn 

3     .... 

1     ... 

1     .... 

0     ... 

IM,  of  the  plants  examined,  those  having  white  flowers  presented 
e  larger  proportion  of  odoriferous  species.  The  orange  and  brown 
loured  flowers  often  gave  a  disagreeable  odour.  In  examining 
serous  species  from  various  natural  orders,  tliey  found  that  out  of 
[qiecies  of — 


NjispluBaoea 23 

18 

12 

6 

4 

4 

2 

4^jffim«niil«<^<^Mi ,. ••......*•    1 


odoriferous. 


6.— Diseases  or  Plakts. 


}.  Great  obscurity  attends  this  department  of  botany,  and  mnch 
I  to  be  done  ere  a  system  of  vegetable  nosology  (kmoc,  disease) 
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can  be  completeA  It  is,  howcTer,  of  great  importance,  wh 
regard  its  bearing  on  the  productions  of  the  garden  or  the  fieU 
have  divided  the  diseases  of  plants  into  general,  or  those  afl 
whole  plant,  and  local,  or  those  affecting  a  part  onlj.  % 
arrangement  seems  to  be  founded  on  their  apparent  cause 
this  way  they  have  been  divided  by  Lankester  into  four  grc 
Diseases  produced  by  changes  in  the  external  conditions  oi 
by  redundancy  or  deficiency  of  the  ingredients  of  the  soil, 
heat,  air,  and  moisture.  2.  Diseases  produced  by  poisonou 
as  by  injurious  gases,  or  miasmata  in  the  atmosphere,  or  p 
matter  in  the  soil  3.  Diseases  arising  from  the  growth  of 
plants,  as  Fungi,  Dodder,  &c.  4.  Diseases  arising  from 
injuries,  as  wounds  and  attacks  of  insects. 

690  Plants  are  oilen  rendered  liable  to  the  attacks  of 
the  state  of  their  growth.  Thus,  cultivated  plants,  especially 
become  succulent  by  the  increase  of  cellular  tissue,  appear  to 
predisposed  to  certain  diseases  than  others.  Concerning  the 
causes  of  disease  very  little  is  known.  Absence  of  hght  cause 
ing,  which  may  be  looked  upon  as  a  diseased  state  of  the  tissa 
cess  of  light  may  cause  disease  in  plants  whose  natural  habitat 
places.  Excess  of  heat  is  sometimes  the  occasion  of  a  b 
diseased  state  of  some  of  the  organs  of  the  flowers,  and  i 
prejudicially  on  the  leaves,  stem,  and  flowers.  By  excess  of  i 
a  dropsical  state  of  the  tissue  is  induced.  J 

C9I.  Concerning  the  influence  of  atmospheric  changen 
very  little  has  been  determined.  Many  extensive  epidemics 
depend  on  this  cause.  Thus,  the  late  potato  disease  mu«t  b 
apparently,  to  some  unknown  miasma  conveyed  by  the 
operating  over  large  tnicts  of  country ;  the  disease  probablv 
some  plants  more  than  others,  according  to  their  state  of  preoi 
and  in  its  progress  leading  to  disorganization  of  tlie  textur«%  I 
in  the  contents  of  the  cells  and  vessels,  and  the  productioa  C 
&e.  In  the  early  stage  of  the  disease,  as  witnessed  in  1845, 
observed  that  a  brown  granular  matter  was  deposited  in  thi 
of  the  cells,  beginning  with  those  near  the  surface.  For 
the  cell-walls  and  starch-grains  remained  uninjured,  b 
mutely  att-icked,  the  former  losing  their  transparency,  am 
becoming  agglomerated  in  masses.  Subsequently  to 
organisms  of  various  kinds  mode  their  appearance,  ca' 
and  rapid  decay  took  ploce.  Among  the  vegetable 
tected  species  of  Fusisporium,  Oidium,  Botiytis,  C«pillHri% 
Berkeley  supports  the  Fungus  theory  of  Potato  disease,  while  So 
that  the  development  of  parasites  is  a  secondary  step  in  th 
process.  The  prevalence  of  hot  or  cold  weather,  the  aniooa 
and  moisture,  changes  in  the  atmosphere,  and  electrical     '* 
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It  nr  and  earth,  are  in  all  probability  connected  i^ith  epidemio 
iHues.  Some,  with  Liebig,  attribute  the  Inte  potato  disease  to  sup- 
rased  eraporation  and  transpiration,  depending  on  the  hygrometric 
toe  of  the  atmosphere.  The  vessels  and  cells  arc  said  to  become 
lurgcd  with  fluids,  stagnation  of  the  circulation  takes  place,  and  thus 
JMueand  death  are  induced.*  The  general  conclusions  to  be  drawn 
fom  the  various  researches  that  have  been  instituted  and  opinions 
fhioh  have  been  advanced  respecting  the  cause  and  progress  of  this 
pidemic  may  be  tlius  stated.  Coincident  with,  if  not  consequent  on 
Bttio  meteorological  and  epidemic  influences,  alterations  are  accom- 
liihed  in  the  cellulose  and  contents  of  the  cells.  Decay  follows  on 
Ihr  changes.  In  the  decayed  and  deciying  matter,  parasitic  Fungi 
ind  a  nidus  for  growth  and  progress  equally  with  the  disease  of  which 
bey  are  primarily  a  consequence,  and  to  the  extension  of  which  they 
p  their  turn  contribute. 

692.  Gangrene  in  plants  is  caused  by  alterations  in  the  contents  of 
M  cells,  leading  to  death  of  a  part.  In  succulent  plants,  as  Cactuses, 
bdifease  is  apt  to  occur.  It  is  capable  of  extension  by  contact  of 
be  diseased  cells.  Sometimes  excision  of  the  diseased  part  checks  the 
■ogress  of  the  gangrene.  Canier,  which  attacks  Apple  and  Pear  trees, 
■t  kind  of  gangrene.  Some  of  the  most  important  diseases  of  com  and 
*ber  agricultural  crops,  are  owing  to  the  production  of  Fungi.  These 
St  been  divided  into  1.  Tiiose  attacking  the  grain,  as  Uredo  foctida, 
■^per-brand.  2.  Those  attacking  the  flower,  as  Uredo  segetum, 
Knot.  8.  Those  attacking  the  leaves  and  chatf,  as  Uredo  Kubigo, 
If  rast  4.  Those  attacking  the  straw,  as  Puccinia  graminis,  or  corn 
Dildew. 

693.  Smut-balls,  pepper-brand,  or  Uight,  is  a  powdery  matter,  occu- 
•ybg  the  interior  of  the  grain  of  wheat,  Ac  When  examined  under 
M  microscope,  it  consists  of  minute  balls,  four  millions  of  which  may 
BOX  in  a  single  grain,  and  each  of  these  contains  numerous  excessively 
jlBRite  sporules.  It  is  caused  by  tlie  attack  of  Uredo  Caries,  or  fistida. 
■  this  disease  the  seed  retains  its  form  and  appearance,  and  the 
■ntitic  fungus  has  a  peculiarly  fetid  odour,  hence  called  stinking 

B4.  Smvt  or  dust-brand  \a  a  sooty  powder,  having  no  odour,  found 
lOats  and  Barley,  and  produced  by  Uredo  scgetum.     The  disease  < 
baws  itself  conspicuously  before  the  ripening  of  the  crop.     Bauer  say»  \ 
bit  in  TSit'kss  P<u°t  of  a  square  inch  be  counted  49  spores  of  the 
iKdo. 

(195.  Rust  is  an  orange  powder,  exuding  from  the  inner  chaff  scales, 
od  forming  yellow  or  brown  spots  and  blotches  in  various  parts  of 
on  plants.  It  owes  its  presence  to  the  attack  of  Uredo  Rubigo.  It 
1 

^fcnwmil»on  (hU  iDblMi  by  Klotzwh.  tranilated  by  Gregory,  In  tbe  Appendix  to  Lleblj's 
W^  tta«  Molion  of  Uie  Jnlcn.    Loaaon,  IM& 


ifo  Bettjtii  w  the 
iheX 

l»lhepw«»oeaf>i|iHBofCai^«f.  Bf  ifaeaeliaaoriktfttt- 
gM,  dw  vmy  bceoaea  AMMed  iMd  atand  b  iiaa{ipMnBee,»Mi* 
M  dvfc-eoiaorad,  aad  pnfeel  froai  tke  chaff  io  Um  farm  ef  •  q«- 
HMce  iW  a— e  lyrrrf  ty.  The  BiinlkMB  pvt  of  Um  gnbi »  ^ 
■noyed,  and  it  ■unuiiei  eertam  qoalitiet  of  aa  mjunooa  nature.  Spoa- 
taaeoiM  gangrene  k  the  oooieqaeBce  of  Kring  ibr  aome  time  00  ^w 
tje.  Eqgot  baa  been  flcen  in  Lolium  perenoe  and  arrense,  ~ 
pralenm,  Phleom  pntenae,  Dactjlis  glomerata.  AnthoxaoUiaa  od*- 
atmm,  Phalaria  anmdinanea,  Ac 

697.  Fniiu  when  over-ripe  are  liable  to  attacks  of  Fdd^  «^ 
caoie  rapid  decay ;  Wood  also,  especially  Albamum  or  aap-wool  ■ 
injurrd  by  the  production  of  Fungi.  Dry  rot  is  the  renib  of  *■ 
attack  of  Alerulius  lacrymans,  which  in  the  progrew  of  growA  0^ 
■troyi  it«  texture,  and  makea  it  cmmble  to  pieces.  Some  Idadi  ■ 
wood  are  much  more  liable  to  decay  than  others. 

698.  The  diseaiea  caused  by  attacks  of  Fungi  m.ny  be  propaflKa 
by  direct  contact,  or  by  the  difruaion  of  the  miaute  spores  ufoogbH* 
Btmoii|i)iiTp.  When  we  reflect  on  the  sranllness  of  the  «pof««> 
million!!  iiruduced  by  a  single  plant,  and  the  facility  with  which  t^ 
uru  wiilU'd  by  the  wind  in  the  form  of  the  most  impalpabi*  poad^i 
wo  can  cuaily  understand  that  they  may  be  universally  diffiiM  •* 

'  to  be  developed  in  any  place  where  a  nidus  b  adordml.    t^ 
me  of  the  niaenaes  aflecting  man  and  animals  may  b»  tnfi 
a   Kiurvi!.     Quekftt   tbund   that  be   could    propaptr  tb 
»  luiziog  the  sporulea  with  water,  and  applying  thii  19  i^ 
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699.  In  order  to  prevent  these  diseases,  it  has  been  proposed  to  steep 
the  grains  in  various  solutions  previously  to  being  sown.  For  this 
pnrpose,  alkaline  matters  and  sulphate  of  copper  have  been  used.  In 
all  cases,  the  seed  should  be  thorouglily  cleansed.  Smut  and  pvpper- 
Innd  have  been  averted  by  these  tneans.  In  the  case  of  the  httter, 
diseased  grains  are  easily  removed  by  being  allowed  to  float  in  water, 
ud  the  grains  that  remain  are  washed  with  a  solution  of  lime,  coni- 
aoa  potash,  or  substances  containing  ammonin,  which  form  a  soapy 
Butter  with  the  oil  in  the  fungus.  A  weak  solution  of  sulphate  of 
copper  acta  by  destroying  the  fungus.  To  preserve  wood  from  dry  rot, 
the  processes  of  kyanizing  and  burnetizing  have  been  adopted :  the 
(onner  consists  in  making  a  solution  of  corrosive  sublimate  enter  into 
liie  cells  and  vessels;  the  latter,  in  impregnating  the  wood  with  a 
•oluiion  of  chloride  of  zinc  Creosote  has  also  been  tised  to  preserve 
wood.  Boucherie  proposed  that  a  solution  of  pyrolignite  of  iron 
Mould  be  introduced  into  trees  before  being  felled,  by  making  perfora- 
tioniat  the  base  of  the  trunk,  and  allowing  the  absorbing  power  of  the 
wfli  and  vessels  to  operate.  This  plan  does  not  appear  to  have  been 
■naaful,  although  reported  favourably  to  the  French  Academy,  and 
•lio  recommended  by  Mr.  Hyett. 

700.  Other  diseases  in  plants  owe  their  origin  to  insects.  EarcockUs, 
J^fUg,  or  pepper-com,  is  a  disease  affecting  especially  the  grains  of 
vkeat,  Ttie  infected  grains  become  first  of  a  dark  green,  and  ulti- 
BUlely  of  a  black  colour.     They  become  rounded  like  a  small  pepper- 

I  bat  with  one  or  more  deep  furrows  on  their  surface.  The  glumes 
1  open,  and  the  awns  become  twisted.  The  blighted  grains  are 
I  of  a  fine  white  cottony  matter,  which,  when  moistened  and  put 
the  microscope,  is  seen  to  consist  of  a  multitude  of  minute  io- 
daals  of  the  Vibrio  iriciti,  or  eel  of  the  wheat.  The  animalcules 
their  eggs  in  the  ovary,  and  their  young  are  hatched  in  eight 
flea  days.  Henslow  calculates  that  50,000  of  the  young  might  be 
Pwked  in  a  moderately  sized  grain  of  wheat.  Tlie  Vibrio  retains  its 
^t»l)tj  long.  It  will  remain  in  a  dry  state  for  six  or  seven  years,  and 
'hen  moistened  with  water  will  revive.  The  wheat-fly,  or  Cecidomyia 
•ritici,  is  another  destructive  insect.  It  deposits  its  eggs  by  means  of 
»»efy  long  retractile  ovipositor,  and  is  seen  abundantly  in  warm  even- 
ing!. The  Cecidomyia  destructor,  or  Hessian  fly,  also  causes  injury, 
nd  ia  said  to  be  very  destnictive  to  wheat  in  America.  These  insects 
■*  destroyed  in  numbers  by  the  Ichneumons,  which  deposit  their  ova 
■  their  bodies.  The  Apple-tree  mussel,  or  dry-sctde,  Aspidotus  con- 
cbifbrtnis,  attacks  the  bark  of  Apples,  Pears,  Plums,  Apricots,  and 
PMches.  Many  of  the  Coccus  tribe  are  highly  injurious  to  plants. 
Ow  of  this  tribe,  in  1843,  destroyed  the  whole  orange  trees  in  the 
■huid  of  Fayal,  one  of  the  Azores.  Many  insects  cause  the  rolling  up 
"f  leaves.    Tortricida  viridana  acts  thus  on  the  leaves  of  the  Oak,  and 


lintba 
I  ia  tiM  farm  of  oiml*  boM 
ivepeKontod  in  theecoM 
jyfcy—jfw  u*  gaUiof  AJ 
J  point  to  the  outer  m 
» outer  red,  bairj,  and  fitaftA 

I  rettine  ita  hthitrfno  till  ""^ 
•  dw  leaves  hew  Ukn  to  the  gTomid. 
7Ml  It  is  aapeealile  in  Ah  phee  to  enumerate  all  the 
attack  pfanlL    Alaiaet  eveiy  ipeoiei  has  oertain  insects  peeoHirV 
whi^  feed  OB  its  leaves,  juices,  Ac,  and  ol\en  cause  greet 
Tboae  which  are  comion  to  bot-bouses  and  green-houseSi  have 
for  the  ^>ecial  sttention  of  borticulturists,  and  various 
been  suggerted  ibr  their  remoTal  or  prevention.     Among 
be  enumerated,  vapour  of  tobacco  and  ammoniacal  liquor  of  gas-t 
to  kill  aphidet ;  vapour  of  suJphur,  for  the  red  spider ;  vapour  oftB^ 
Dentine,  for  the  wasp  ;  Tapoor  of  crushed  laurel  leaves,  for  th* 
iiug ;  coal  tar,  for  the  wire-worn),  &&• 

•  Fnr  nirt)MT  nmurki  on  (he  IMmum  a(  Pluilk  ««  Ilaadoir^  ftvir  !■  tt«  tmud^' 
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SYSTEMATIC  BOTANY,  TAXONOMY,  OR  THE 
CLASSIFICATION  OF  PLANTS. 


CHAPTEE  r, 
SYSTEMS  OF  CLASSIFICATION. 

_  703.  This  department  of  Botany  may  bo  considered  as  a  combina- 
"W  of  all  the  observations  made  on  the  structure  and  physiology  oi 
nts,  with  the  view  of  forming  a  scientific  arrangement.  It  can  only, 
cfore,  be  prosecuted  successfully  after  the  student  has  acquired  a 
Dpiete  knowledge  of  Organography.  In  every  branch  of  science, 
ngeraent  is  necessary  in  order  that  the  facts  may  be  rendered  avail- 
I  and  this  is  more  especially  the  case  when  a  knowledge  of  species 
I  be  acquired.  When  it  is  considered  that  there  are  upwards  of 
0,000  known  species  of  plants,  it  is  obvious  that  there  must  be  a 
"nite  nomenclature  and  classification,  were  it  only  to  facilitate  refer- 
and  communication.  Taxonomy  has  sometimes  been  pursued 
I  no  higher  aim  than  that  of  knowing  the  names  of  plants.  When 
uted  in  such  a  spirit,  it  does  not  lead  to  an  enlarged  and  phiioso- 
plikai  view  of  the  vegetable  kingdom.  In  oil  truly  scientific  systems, 
><g>rd  is  paid,  not  merely  to  the  determination  of  the  names  of  the 
(peoM,  but  to  their  relations  and  affinities,  so  as  to  give  some  concep- 
tion of  the  order  which  has  been  followed  in  the  plan  of  creation. 

704.  In  Classifactory  Sciences,  the  arrangements  are  founded  upon 
•B  uka  of  likeness — an  idea,  however,  which  is  applied  in  a  more  exact 
•od  rigorous  manner  than  in  its  common  and  popuLir  employment 
The  resemblances  of  the  objects  must  rest,  nnt  on  vague  generaliiit", 
Ixit  upon  an  accurate  scientific  basis.  In  order  that  an  arrangement 
l>iy  be  constructed  on  philosophical  principles,  and  that  it  may  be 
»*ndered  useful  for  the  purpose  of  science,  the  following  steps  are  re- 
ijnited: — 1.  A  Technical  (t<x>i«oV,  artiticiol  or  conventional)  language, 
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rigoroDsIy  defined,  or  what  is  tenned  Gloaaulogy  G»W 

langoage,  and  xiye,  a  ducooiK),  and  Tetmouoitagj  {rir^mm,  •««  j 

tczininatioa).    The  meaning  of  the  teima  ia  tfaia  dMCiipciwe  f 

most  not  depend  on  fiucied  resemblances,  but  mot  Ihtc  a  |^ 
finition,  and  be  constant.  In  acqairing  a  knowledge  at  the  oeBTOk- 
tional  tenns,  or  of  the  rocabalary  of  the  tcienee,  tin  MiideBt  it  At 
aatne  time  fixes  in  his  mbd  the  perceptiooa  and  notioaa  wUeb  thse 
terms  oonTej,  and  thus,  in  reality,  becomes  acqnainted  witli  iwyalrtt 
elementaiy  facts.  2.  A  Plan  of  the  system,  or  the  prixid|iki  oawUA 
the  divisions  and  subdiTisions  of  the  system  are  made,  Diatazia  (twra^,-, 
orderly  arrangementX  or  what  is  properly  called  TaTWWtny  (n|jt, 
order,  and  n/t»;.  law).  There  have  been  two  gnat  pfauM  wopoHd  ii 
Botany,  one  denooiinated  artificiaL,  the  other  natavL  The  fiiK  '* 
founded  on  characters  taken  from  oertun  parts  of  plants  ooly,  wiibotf 
reference  to  others  ;  while  the  second  takes  into  aoooont  alt  the  {afH 
of  plants,  and  ioTolves  the  idea  of  qfinity  in  essential  orgona.  S.  Alt 
must  be  also  the  means  of  detecting  the  position  of  a  plant  ia  a  IJINM 
by  short  diagnostic  marks.  In  doing  so,  a  few  essential  ehanetensv 
selected  in  socordimce  with  natural  affinities.  The  division  into  gncn 
is  a  most  valuable  help  in  determining  plants.  Linncus  did  great  irt- 
vice  to  science  by  his  generic  divisions,  and  by  adopting  a  MmhmI 
(hii,  twice,  and  nomen,  a  name)  system  of  nomenclature,  in  wiuGh  ibt 
genua  and  species  are  included  in  the  name  of  the  plant 

705.  ■pielii. — No  clasMtication  can  be  made  unless  the  mettiaicf 
the  term  tptda  is  defined.  By  species,  then,  are  meant  m  m^ 
individuals  as  are  presumed  to  have  been  formed  at  the  enatiM  > 
(he  world,  and  to  have  been  perpetuated  ever  since.  A  q^edeiM- 
1>nices  individuab  which  resemble  each  other  more  closely  tbaa  ik^ 
do  any  other  plant,  so  that  they  are  considered  as  originating  fraa  • 
commoH  parent ;  and  their  seeds  produce  similar  indiridoals,  Itai 
may  be  differences  in  size,  colour,  and  other  unimportant  mpcca; 
and  thus  varidie*  may  exist,  exhibiting  minor  differenoet,  which  ■• 
not,  however,  incompatible  with  a  common  origin.  Varieties  o«> 
their  origin  to  soil,  exposure,  and  other  causes,  and  bav«  a  mmM 
tendency  to  return  to  their  original  type.  They  are  rarely  pMMMi 
by  seed,  but  can  be  perpetuated  by  cuttings  and  grafts.  By  aw**' 
tion,  permanent  varieties  or  roctt  have  been  produced,  the  mA  of 
which  give  rise  to  individuals  varying  much  from  the  origiftal  9(loft 
type.  Such  races  are  kept  up  entirely  by  the  art  of  tb«  gatdorr,  M 
HMy  be  illustrated  in  the  case  of  the  Cereal  grains,  and  of  enbaf} 
vegetables,  such  as  Cabbages,  Cauliflower,  Brocoli,  Turnips,  RsHiilHH 
Peas.  It  is  only  a<lcr  a  series  of  years  that  these  penoaoeBt  wiiii* 
Lave  been  established,  and  there  is  still  a  tendency  in  tMr  teedi^  wkf* 
sown  in  poor  soil  and  neglected,  to  produce  the  origiaal  wild  hc^ 
Lf  cxmanent  varieties  in  the  animal  kingdom  may  be  Uliatmed  bj  tk* 
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ififtrent  races  of  mankind.  By  scattering  the  pollen  of  one  plant  on 
llie  pistil  of  an  allied  species,  seeds  are  formed,  which,  when  sown,  pro- 
dooe  intermediate  forms  or  hybrids  {%  516).  Hybrids,  however,  ore 
mdy  perpetuated  by  seed. 

706.  Many  species  vary  in  a  remarkable  manner,  without  any  ex- 
Vmai  influences  to  account  for  it  Thus,  a  plant  of  Fuchsia  has  pro- 
duced, in  successive  years,  flowers  diflering  so  much  in  form  and 
thtfe,  that,  if  they  had  not  been  known  to  be  produced  by  the  same 
plant,  they  would  have  been  considered  as  belonging  to  distinct  species. 
Such  is  also  the  case  with  Calceolarias,  some  species  of  Amaryllis,  and 
tsxnj  Orchids,  Hence  there  is  sometimes  considerable  difficulty  in 
determining  what  are  true  species,  and  what  are  only  varieties,  more 
eipecially  when  these  varieties  arc  permanent  and  reproduce  themselves. 
To  this  most  in  part  be  attributed  the  disputes  which  have  arisen 
•oong  botanists  as  to  the  species  of  many  British  genera,  such  as 
Botes,  Rabi,  Salices,  and  Hieracia.  The  following  table  shows  the 
Bomber  of  British  species  in  some  of  the  British  genera,  as  given  by 
diScrent  authors,  and  exhibits  the  uncertainty  which  still  exists  as  to 
Uis  limits  uf  species : — 

Sdix  Hlcradmn.   Mcntht.  Bom.  Bnbn&  SixUtafc 

in-98% 16  ...  8  ...  10  ...  6  ...  5  ...  9 

l(l83+-28) 64  ...  1ft  ...  18  ...  22  ...  14  ...  28 

,       _fy(l«85) 20  ...  19  ...  8  ...  17  ...  21  ...  24 

Booker  (18421 70  ...  13  ...  13  ...  19  ...  14  ...  16 

Bihinirtnn  (IW3) 67  ...  19  ...  B  ...  19  ...  24  ...  20 

^tlsnii  (IM4) 38  ...  17  ...  8  ...  7  ...  34  ...  16 

Arni.ll  {IK/-,.^) 38  ...  27  ...  9  ...  19  ...  2.5  ...  16 

^  Biliintton  (ISfiC). 32  ...  33  ...  9  ...  19  ...  41  ...  20 

■3<ntlwm  C18A8) IS  ...  7  ...  8  ...  6  ...  &  ...  13 

^B07.  It  is  only  after  a  careful  study  of  such  forms  during  a  series 
fliyears,  iliat  any  conclusion  can  be  drawn  in  regard  to  them.  It  is 
important  to  record  all  the  varieties  which  occur,  but  great  care  is 
Beoeisary  not  to  raise  to  the  rank  of  species  what  are  mere  accidental 
abberrant  forms.  Some  have  of  late  years  advocated  the  doctrine  of 
the  transmntation  of  species  or  the  conversion  of  one  species  into  an- 
Mher.  It  has  been  said,  that  Oats  may  be  changed  into  liye,  by  being 
ttutantly  cut  down  for  a  series  of  years  before  flowering.  Such  state- 
BBds  are  not  founded  on  correct  data,  and  liave  led  to  very  erroneous 
Tiewi  sujd  doctrines,  which  have  been  recently  promulgated  with  much 
tpparent  plausibility.  All  that  has  been  observed  in  the  vegetable 
kiagdom  leads  to  the  conclusion,  that  there  are  distinct  species  which 
continue  to  be  perpetuated  by  seed,  and  that,  although  these  may  vary 
*ithin  certain  limits,  there  is  always  a  typical  form  to  which  the 
mieties  have  a  tendency  to  revert.  By  grafting  and  other  horticultiu^l 
shanges  of  a  marked  kind  may  be  produced  in  fruits;  but 
such  fruit,  when  soirn,  give  ri&«  to  individuals  resembling 
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the  original  block— they  perpetuate  the  typical  form,  not  the  i 
produced  variety. 

708.  Ge«ert». — Certain  species  are  more  nearly  allied  than  otben,aJ 
are  conveniently  grouped  together  so  as  to  fomi  a  distinct  kindatgtmi 
A  genus,  then,  is  an  assemblage  of  nearly  related  species,  ngneing  «itb 
one  another  in  general  structure  and  appearance  more  dofd;  this 
they  accord  with  any  other  species.     Thus,  the  various  species  of  Beta 
compose  one   genus,  which  is  distinguished   by  marked   duncten. 
Occasionally  a  subgenus  is  formed  by  grouping  certain  species,  fHati 
agree  more  nearly  with  each  other  in  some  important  particulan  tin 
the  other  species  of  the  genus.     The  characters  of  the  gcnen  are  tafaa 
exclusively  from  the  parts  of  fructification,  while  all  parts  of  th«  plni 
furnish  specific  characters.     In  the  name  of  a  plant,  the  g«nus  is  gim 
as  well  as  that  of  the  species.     The  latter  was  called  by  LtniuBas  di 
trivial  name.     Thus,  a  particular  species  of  Rose  is  called  £oM  lyW" 
sissijtia;  the  first  being  the  genus,  and  the  second  the  specific  or  tinii 
name.     As  regards  the  definition  of  genera  and  species,  and  I 
clature  in  general,  no  one  has  conferred  so  much  benefit  on  adeiMtS 
the  great  Linnseus.     This  may  be  considered  as  among  bis  hSgtal 
titles  to  fame. 

709.  orden. — Several  genera  agreeing  in  more  general  chancMt 
although  differing  in  their  special  conformation,  are  grouped  toptte 
so  as  to  fonn  an  order  or  famili).  As  genera  include  allied  fp«i«i,» 
orders  embrace  allied  genera  Subdivisions  are  also  n  litM 
reference,  so  that  $uborders  and  tribes  are  formed,  con-  .^rtiis 
genera,  more  nearly  related  in  particular  characters  than  olkoij 
Thus,  the  order  liosacea;,  or  the  Rose  family,  includes  tli« 
Rosa,  Rubus,  Potentilla,  Fragaria,  Prunus,  &a.,  which  all  agMj 
certain  general  characters;  and  the  order  i.s  divided  intr 
orders,  such  as  the  true  Roses,  the  Amygdaleae,  coti 

Plum,  Almond,  Peach,  &c. ;  the  Potentillese,  embracing  ...■- i-^^J 

Strawberry,  Raspberry,  &c.  (^  854). 

710.  ciaaan. — Orders  having  some  general  chamctcm  ht  ( 
are  united  together  in  classes,  and  mbclasses  are  formed  in  the  I 
way  as  suborders.     This  is  the  general  plan  upon  which 
classification  proceeds.     With  the  exception  of  the  individual  i 
all  the  divisions  are  more  or  less  arbitrary.     In  making  them,  I 
the  object  of  the  enUghtened  botanist  is  to  follow  what  he  con 
be  the  natural  affinities,  and  thus  to  trace,  as  tiir  as  possible^  i 
which  pervades  the  vegetable  creation. 

711.  EaM-ntial  ChAracicrm. — Each  of  the  divisions  of  % 
accurately  defined,  the  characters  being  as  short  as  is  coD* 
precise  diagnosis.  Such  characters  are  called  essential,  and 
orace  only  those  points  by  which  the  group  is  distinguiabcd 
others  in  the  some  section.     The  complete  description  of  an  io 
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I  from  the  root  to  the  flower  and  fruit,  is  called  the  natural 
,  and  embraces  many  particulars  which  are  not  requisite  for 
!  of  diagnosis.     The  essential  characters  of  genera,  when  in 
ve  put  in  the  nominative  case,  while  those  of  species  are  in  the 

k  NmacBcUtiRv. — ^The  names  of  genera  are  variously  derived, 
pe  structure  or  qualities  of  the  group,  from  the  name  of  some 
'\/t  botanist,  &c. ;  while  specific  names  have  reference  also  to  the 

'  where  the  plant  is  found,  the  locality  in  which  it  grows,  the 
^the  leaves,  root,  stem,  or  the  colour  of  the  flowers,  &c.    When 

;  is  named  in  honour  of  its  discoverer  or  describer,  his  name 
the  genitive,  as  Carex  Vahlii,  or  the  Carex  detected  by  Vahl ; 
is  merely  in  compUment  to  a  botanist  his  name  is  added  in 

itivc  form,  as  Jungermannia  Doniana,  or  a  Jungermannia  named 
'  of  Don,  as  a  botanist.     Sometimes  two  nouns  are  united  in 
\  name,  as  Diclamnus  Fraxinella.     In  such  cases,  the  specific 
often  an  old  generic  one,  has  a  capital  letter  prefixed,  and 

t  necessarily  agree  in  gender  with  the  name  of  the  genus.  The 
If  Uie  orders  in  what  is  called  the  natural  system,  are  derived 
Be  of  the  typical  genera  mcluded  under  them. 
[  Abbrcriniions  and  HTmbeis. — It  is  of  great  importance  that 
I  descriptions  should  be  given  of  species,  for  without  them  it  is 
B>le  to  form  the  groups  accurately.  The  difficuliits  of  the 
^ist  are  often  greatly  increased  by  imperfect  and  careless 
itious.     Valuable  directions  are  given  in  Liadley's  Introduction 

ny,  as  to  the  proper  method  of  describing  plants.  There  are 
[abbreviations  in  constant  use  among  botanists,  which  it  may 

[iportance  to  notice  here.  The  authorities  for  genera  and 
[>re  given  by  adding  the  abbreviated  name  of  the  botanist  who 

'  them.     Thus  Veronica  L.,  is  the  genus  Veronica  as  defined 

Veronica  arvensis  L.,  is  a  certain  species  of  Veronica,  de- 

tbe  same  author;  Oxytropis  DC,  is  the  genus  as  defined  by 

doUe.  It  is  usual  in  descriptive  works  to  give  a  list  of  the 
\  and  the  symbols  for  their  names.  The  abbreviation  v.  s.  sp., 
IKdi'  eiccam  spontaneam,  or  that  the  author  has  seen  a  dried  wild 
in  of  the  plant ;  v.  s.  c,  means  vidi  siccam  cultam,  or  that  he 
t  a  dried  cultivated  specimen;  v.  v.  s.,  means  vidi  vii;am  spon- 
,  or  that  he  has  seen  a  living  wild  specimen ;  while  v.  v.  a, 
ridi  vivam  cultam,  or  that  the  author  has  seen  a  living  cultivated 
D.  The  asterisk  prefixed  to  a  name  (*L.),  indicates  that  there 
Bd  description  at  the  reference  given  to  the  work ;  while  the 
(■fL.),  implies  some  doubt  or  uncertainty.  The  point  of  admira- 
}C.),  marks  that  an  authentic  specimen  has  been  seen,  from 
bor  named  ;  and  the  point  of  interrogation  (?)  indicates  doubts 
be  correctness  of  genus,  species,  &c.,  according  aa  it  ia  placed 
\  92 


r  vtifidal,  aad  tli 

,  KriiMUiaiHi 

fcra  Ion 

Tiifciiiiii  lywulti  j 
I  lCai,%radblUMdi 

~    ~  «r  rhaiftflifii     It 
I  ife  aMaliaa  ii  deRTvcd,  audi  ■ 
hk  jnemt.    Since  diat  ta 
by  Uie  hboun  of  De  Q 
■J  atbai; 
-Akboi^  tkft  f  inn—n  ijalaB  « 
docfl  not  tend  to  caB| 
i»  is  vaAl  to  the  itodent  M  a 
'  dU  aot  oooador  it  aa  oeeupyiog  a  higbcr  p 
1  BMliod  was  tbe  great  M 
When  not  dmUed  to  a  Fuk  which  ili 
it  M  oeo^,  tUi  qraMn  laaj,  with  all  its  iapaf 
aa  a  omM  attiidal  key,  and  a*  anch  maj  bo  eoi 
la  flaany  wvrks  of  the  preseot  4aj 
ti  Britiili  Bo^y,  the  linnean 
iSDindexto  the  geaefB.     In  the  linn—n  or  sexual  t 
I  are  fonaded  on  the  Doaberj  position,  i 
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718.    Tabduik  View  of  tbb  Ci.assi8  or  the  LvnuM^M  SrsrsM. 


i  Flomn  prewot  (PbuerogiunU). 
I.  fitiiiMni  uid  Piatil  in  everjr  flower. 
L  BUOMD*  Free. 


a,  SUmeu  of  eqoal  length,  or  not  differing  in  certain  propor- 

tioiu ;                                                                      «!>(,  male  or  ttamea 
in  number  1 CUu  I.  Monandria /•••«,  one. 

—  J 11.  Dlandria »r,  two. 

—  8 III.  Triandria Tfi7»,  three. 

—  4 IV.  Tetrandria. «»«•«,  four. 

—  5 V.  Pentondria. '•m,  five. 

—  6 VI.  Hexandria 'I,  six. 

—  7... VII.  Heptandria f»T«,  seven. 

—  8 VIII.  Octandria V«»A,  eight 

^        9 IX.  Eoncandria i>iia,  nine. 

—  10 X.  Dccandria iiMM,texu 

— 12-19 XI.  Dodecandria. >iJi««,  twdm 

—  20>  Inserted  on  Caiyx     XII.  Icosandria.. inwi,  twenty 

or  more/'   —  on  Roceptacle  XIII.  Polyandria »»xJ>i,  many. 

ib  Stamen*  of  different  Icngtlu ; 

two  long  and  two  short XIV.  Didynamia....)  j^,^,  cower 

four  long  and  two  abort XV.  Tetradynamia  )  '  ^^ 

i.  Stanicna  nnited ; 

by  Filaments  In  one  bundle XVI.  Mona(!elphia..^ 

in  two  bundle* XVII.  Diadelpbia....  >  iUiX;m,  brother. 

in  more  than  two  bundles.  XVIII.  Polyadelphia-J 

by  Anthers  (Compound  flowers)     XIX.  Syngeneaia...  <  "''  ,    n-icui. 

with  Pistil  on  aCoIumn XX.  G}-nandiia yuft,  female. 

,  StamcDS  and    Piittil   in    different 

iiowera ;  on  the  same  Plant XXI.  Blonfrcia \  -       . 

on  dlfleieiit  rianto XXIL  Dioocia /  ""^  '"'"* 

Itamans  and  Piatil  in  the  same^ 

or  ia  different  Bowers  on  the>  XXIIL  Folygamia. Y'lf,  maniage. 

■me  or  on  diflorent  plauts....^ 

I  Absent XXrV.  Ciyptogamia. «(>'**>••  concealed. 


VI II. 


17.    TaatiLAR  View  or  the  OnDeas  or  the  ttan/HAn  Ststem. 

yvil:,  female  or  pistiL 

Monogrnia 1  Free  Style     ^t>,,  one. 

Digynia 2  Free  Styles    iii,  two. 


Itigynia 3 

Tetrag}-nia 4 

Pentagynia 5         — 

Hexagynia 6         — 

Heptagynia 7        — 

Otilegymm 8        — 

Eooeagynia. 9        — 

Oecagynia 10        — 

Dodecagj-nia 12-19  — 

Polygynia. 20  and  npwards .....nUr,  many. 


.»;iK  three. 

■  ■riTfi,,  four. 
.riin,  five. 

■  U,  six. 
..i«Tai  seven. 
.••«*^  eight 
..i>i<>,  nine. 
..)»•,  ten. 

.>•><«>,  twelixi 
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fGrmnospermla Fruit  formed  hy  fnnr  Achrnla^  ] 

XTV.  •<  Angiospennia Fruit,  a  two-celled  Capaule....  >  irrt,  »w 

{  with  many  Mcda )rw<(*«k*l 

— ^  jSllleidosa. Fmit,  a  Silicula. 

*''•  tSiliqaosa Fruit,  a  Sillqua. 

XVI.\ 
XVII.  >  Triandria,  Deeandria,  &c.  (number  of  Stamenn),  as  in  the  I 

xvni.) 

Pnlygamia  ^qualia Florets  all  hermaphrodite. 

Superflua,  ...Florete  of  the  dixk  hermapbioditc,  Ukm  of  IWnf 

pi^tilliferous  and  funile. 
.  Fnutranca—FloreU  of  the  disk  hcrmaphiodite,  Ihom  of  tkcaf 
JUA.  \  neuter. 

Nocesiaiia,,.Floret.i  of  the  diak  itamiiufetoas,  tbtm  of  tlmv 

pintillireroiu. 
Segregata....Each  floret  having  ■  tepanta  hnroloo^ 


XX. 

XXI 
XXII 


X.) 


Monogamia Antbera  united,  flower*  not  eampounL 

Monandria,  Diandria,  &c  (number  of  Stamen*),  la  fai  tbs  Otma. 


xxiri.  < 


rMonooda Hermaphrodite,    ataminilennia, 

'  flnwpm  nti  thfl  SAiTM  nlant- 


and 


XXIV. 


Ditccia 

.  TrioDcia ^ 

'I'Tlice!! Fenu. 

MuKi MosMi. 

Ilepatine LiverwortH 

\  I.ichcnci Lichena. 

Algie Sea-weeda. 

(^  Fungi Mushrooms. 


flowen  on  the  same  planL 
on  two  plant*. 
00  three  planta. 


718.  Even  as  an  artiBcial  method,  thia  system  has  maoj  imperfe* 
tions.  If  plants  are  not  in  full  flower,  with  all  the  stamens  asd  iljl* 
perfect,  it  is  impossible  to  determine  their  class  and  order.  In  mnf 
instance.*:,  the  different  flowers  on  the  same  plant  vary  as  regarii 
number  of  the  stamens.  Again,  if  carried  out  rigidly,  it  would  m 
ate  in  many  instances  the  species  of  the  same  genus  ;  but  as  Linsff* 
did  not  wish  to  break  up  his  genera,  which  were  founded  on  nana 
atHnitius,  he  adopted  an  artifice  by  which  he  kept  all  the  •pedd  ■> 
a  genus  together.  Thus,  if  in  a  genus  nearly  all  the  species  uai!  bdk 
stamens  and  pistils  in  every  flower,  while  one  or  two  were 
or  dioecious,  he  put  the  name  of  the  latter  in  italics,  in  the  iliiwi 
orders  to  which  they  belonged  according  to  his  method,  »ad 
the  student  to  the  proper  genus  for  the  description, 

719.  Naioral  SrMeot. — It  has  been  already  stated,  that  a 
system  endeavours  to  bring  together  plants  which  are  alliod 
essential  points  of  structure.     It  purposes  to  ascertain  th« 
nature,  and  the  affinities  of  plants;  and,  in  doing  so,  it 
account  all  their  organs.     Every  natural  method,  howerer,  as  i> 
certain  extent,  artificial,  and  is  likely  to  be  so.     It  is  iupoiriblt 
sliow  the  affinities  of  plants  in  a  Imtal  series ;  manj  orden  paa ' 
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Others,  so  that  their  limits  cannot  be  accumtcly  defined ;  and 
t  system  can  be  constituted  until  all  the  plants  of  the  globe 
m.  Moreover,  many  artificial  means  are  avowedly  used  in 
il  systems  to  aid  the  student. 

lie  early  natural  systems  were  very  imperfect,  being  founded 
iralively  vague  views  of  structure  and  affinity.  Such  were 
■na  of  Magnolius  and  Adanson,  The  skttch  of  a  natural  sys- 
■innsus  was  very  incomplete,  and  even  that  of  the  celebrated 

imperfect.  It  was  not  until  the  knowledge  of  structural 
id  advanced,  that  the  affinities  of  plants  were  ascertained,  and 
ive  importance  of  the  different  characters  discovered.  The 
ystems  of  the  present  day  recognize  a  certain  subordination 
ters,  foiuided  on  the  tact  that  some  organs  are  of  more  impor- 
he  life  of  plants  than  others.  The  relative  values  of  these 
s  are  determined  by  the  study  of  organization,  and  are  not 

arbitrary  rules.  The  following  table  will  illustrate  this 
ktiou  of  character : — 


SuBOBOOAnos  a  Value  of  the  Oroaxs  or  tbe  same  Class. 

Ub             Bementary.                     NntiltlTe.  BepnxlactlTS. 
Cellular  Tinne. 

Vftsculnr  Tiaoe. rEmbiyo.  — 

a.  Spiral  VeaseU..         a.  Cotyledon.  — 

b.  Porous  VesaeK  J      i.  Radicle  — 

c.  Scolarironn        j      e.  Plumule.  -> 
Veaaela. Spore.  ^ 

^Stonuta I  Prallulliu.i 


Root,  Stem,  Leaf, 
Frond,  Thollua. 


'>{  n 


Stamens  and  PtstO. 
Antlicridiaaad  Arche- 
f^nio. 
.  8.  Fruit. 
I       Pericarp. 
L     Tlieca. 
fPetianth. 
J     a.  CorolU. 
(     *.  Calyx. 
I  IiiQareaccnce. 
<  Tonu,  Nectary. 
(Bract,  Involucre. 

Iitu,  cellular  tissue  occupies  the  highest  place,  as  being  most 
!y  diffused,  and  capable  of  carrying  on  all  the  functions ;  next 
tcolar  tissue.  By  the  consideration  of  these,  the  two  great 
of  cellular  and  vascular  plants  are  determined.  There  is 
a  the  nutritive  and  reproductive  systems  of  the  same  value  as 
aroe.  The  embryo  and  its  parts  arc  reckoned  as  occupying 
It  place  in  the  nutritive  system,  and  as  corresponding  in  value 
Tascular  among  the  elementary  tissues.  In  the  same  way 
mkies  are  determined.    In  examining  organs,  it  is  essential 
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L  CUn 



... 

Dieotvledones. 

SubcUsa 

•■•        ••• 

•  •■ 

Calyciaono. 

IL  Order 

..* 

••• 

Leguminosa^ 

Snboider 

•■•        ■■■ 

••• 

PapilionaoMiL 

Tribe 

■••         ■>• 

■•> 

Lotos. 

Sabtrib« 

••a                   *>• 

•  •• 

GenUt«a». 

III.  Genua 

...                    •»• 

.<■• 

AnlhvUw. 

Sab^enofl  or 

Section 

••. 

Vulneraria. 

lY.  SpecMS 

...         •■• 

.*. 

VulnerarU. 

Yario^ 

>.*         ••■ 

••■ 

DiUeniL 

Bace 

... 

••• 

FIoribuB  cocdneis. 

Yviation 

...         ... 

... 

FoluA  hinutisumis. 

726.  The  most  important  nnfiiral  systems  are  those  of  Jussien,  De 
Coodolle,  Endlicher,  and  Lindley,     The  larger  divisions  of  each  of 
i  are  given  in  a  tabular  form. 

727.    Classes  or  Jussucu'S  Ststem. 

CUmL 

<  Mono-bypogyniB,  (Stameiu  b\'[>ogyiiotu) II. 

VHaiio-perigyniD...( pcrigynoos) III. 

(Hoiio-epig}-n(e....( epigyooiu) IV. 

Flowers  hermaphrodite. 

Epistaniinen (Sumeiu  epigrnoiu) V. 

roristaminpffi ( perigynoiu) VI. 

I  H7paetamin(!<e...( hj-pogynous)..... VII. 

■  HypocoroUie (Corollo  hypogynons) * VIII. 

PericoroUc ( pcrigj'noiis) IX. 

'S%-n«nthera! X. 


/■(Corolla  (uithere  nnitcd) 

EpicoroUa)...  \  epigynous)          '  Cori.«anthorie XI. 

L  (w'hera  free) 

f  EpipetaUe (Petals  eplgynonii) XTL 

iFoinKtala .^HypopaUla ( hypogynoas) XIII. 

I (PcUit dutinct)..  (PeripeUla (  perigynoo.) XIV. 

LDidioeK. Flowen  unisexual,  or  without  a  perianth XV. 

r  then  Classes  Jossieu  included  100  Natural  Orders,  or  Groups  of  Genera. 


CLJkSSES  OP  THE  NATUnAI,  SYSTEM  OP  De  CaSOOLLK. 

A.  Vasci;i,abe!!  ob  Cottlei>oxe^. 

Class  I.    Dicotyledonci  or  Exogeno. 

Subclass  1.  ThalamifloriB Petals  distinct,  stamens   hypo- 

gynous. 

2.  Calyciflono Petals  distinct  orunited,  stamens 

pericynous. 

8.  Corolliflone. Petals  united,  hypogj-noos,  bear- 
ing the  stamens. 


OteUsfflydcB, 
fearing  calyx 


•  single  1 


'  4.  Monochlamydes....A  calyx  only,  ornooe. 


CIass  IL    Monocotyledones  or  F.ndogenie. 

Sabdass  1.  Mon-Phsmerogama Tlaving  floral  envelopes. 

■ 1.  Moo-Cryptogama Having  do  dorol  auvielopee. 


8G0 


6TS7EM  OV  ENTLICHKIL 

B.  Crllci^rbs  or  Acottleoovka 
Class  III. 


Acotyledono. 

SnbcIuB  1.  FoUome Having  IwTCb 

2.  ApUvlln    Leaflea. 

729.  By  some  recent  authors,  this  system  haa  been  modified,  k  * 
to  include,  under  CorolUflorsB,  all  Dicotyledons  with  united  p«Uli, 
whether  hypogynous  or  not,  and  to  exclude  from  Class  IL  all  plui» 
without  flowers.     It  is  then  presented  in  the  following  form: — 

MoDinoATioit  OP  Decakdollb's  Stshil 

Class  I.     Dicotyledones  or  Exogena. 

Dlclilamydee,    f  Subclass  1.  ThalamiflonB, PeuLi  disiinct,  stamens  hypogTV* 

baring  calyx  <  2.  Calyciflone, Petals  distinct,  stainciu  paiRP^ 

and  corolla.     ( S.  CorolUflors, Petals  uuiud,  bearing  th«  tfnat 

^^iS"^^'"}  *•  Monochlamydeas.A  calyx  only,  or  nana. 

Class  II.    Monocotylcdono  or  Eodogeiue. 

Snbdass  1.  Petaloiden  or  Florida, Vlonl  eovelopea  roticQlat^ 

2.  Gloroaceai, Floral  envdopcs  iaMoaMl 

Class  IIL    Aootyledones  or  Acrogoia. 

Sabdaas  1.  ^theogame, Having  vafcolar 

'  2.  AmphigsnuB  or  Cellulaies,..EDtire]y  cellaUr. 

780.    STSTBif  or  EsoLicRaa. 

BEGION  I.— THALLOPUrTA  (tmxxit.  bond,  «ni..  a  plaat>    So  Cffrfto^ 

stem  and  root.    Ko  spiral  vessels,  and  no  sexual  < 

by  spores. 
Sectioii  I.     Protofhtta  (^Stm,  first  or  originating).     DutUcfrf 

soil ;  dcri\ing  oonrUliment  all  around ;  frnctiflcalka  indiMba 
SccnOH  n.     HTsranoPHTTa  (tmct,  ponterior  or  dalvaUT*)^   Dtnfclt'* 

decaying  organisms ;  noarishcd  internally  tmn  a  matilx  i  aD  tt>  <" 

gans  appearing  at  once,  and  perisliing  in  a  definite  manaar. 

REGION  11 CORMOPHYTA  (««<^r,  a  stalk  ..r  tnink\      Oppadlta«r«« 

and  root.    Spiral  vessels  and  sexual  organs  distinct  ia  lb*  BHn  C 
fecU 


Sicnoii  iiL    AcROBRTA  (is(*i  sommlt,  and  $((»,  to  _ 

oeaiiing  by  the  apex,  the  lower  part  beiog  nnchaagtd,  iai  orif 

veying  fluids. 
Cohort  1.     Anoph^-ta  (ifx,  above).    No  qiiral  vwh    Bo(b«Mip 

Spores  fnc  within  spore-cases. 
Cohort  2.    Prolophyta.     Bundles  of  vessels  more  or  kapataL    I* 

organs.    Spores  free  within  one-  or  maoy-cclled  spgia  i— 
Cobott  8.     Hystcrophyta.    Both  K.XM  perfni.    8mia  willwat  ■  ■IQ^ 

oamUting  of  many  sporea.     Parasitic. 

SicnoK  tv.    Amphibrta  (i>^t!,  around).    8t«D  hMNaring  tt  tki 

tact.    Vegetation  pcripheticaL 
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B*CBai  ▼.    AcKAMPHiBRTi^  («a(«i  J^if  *nd  0(ii).    Stem  increadng  both 
Iqr  apex  and  drenrnftrance.    Vegetation  peripherico-tennliul. 

Cohort  1.  GjTmuxpermK  (y/ttii,  naked,  and  m'fua,  seed).  Ovulea  naked, 
noeiring  the  CecandatiDg  matter  directly  at  the  miciopyle. 

Cohort  2.  A  petals  (•,  privative  or  without,  and  riraXo,  a  petal).  Ferigrme 
either  wantiag  or  rudimentary  or  umple,  calycine  or  coloured,  free  or 
adherent  to  the  ovary. 

Cohort  3.  Gamopetalc  (yiiMt,  union).  Perigone  double;  outer  calycine, 
inner  corolline ;  gamopetalous,  rarely  wanting  by  abortion. 

Cdiort  4.  Dialypetals  (ii»xim,  I  separate).  Perigone  double;  outer  caly- 
cine, parts  <Uiitinct  or  united,  free  or  attached  to  the  ovary ;  inner  cor- 
olline, parts  distinct  or  very  rarely  cohering  by  means  of  the  base  of 
the  stamens ;  insertion  hypogynous,  perigynous,  or  epigynous ;  some- 
times abortive. 

ler  these  sections,  Endlicher  enumerates  279  natural  orders,  which 
grouped  under  61  classes. 

781.    DinsioH  or  the  Veoetable  Kinodox  bt  Lindlrt.    1839. 

(  Cydogens.  ( Class  I.  Exogens  (proper). 

lU- —  .((Wood  in  drdes),  \        II.  Gymnogens  (naked  seeds). 

(Wood  in  wedges,  III.  Homogens. 

^Spermogens,  f      IV.  Dictyogens  (leaves  reticulated), 

pot ..._....  •<  (Bearing  seeds),  \        V.  Endogens  (proper). 

^Bearing  spores,  VI.  Sporogens  or  Khizanths. 


(Distinct  Stem,  VII.  Cormogens. 

(Only  a  Thallus.  VIII.  Thallogens. 


le  Exogens  and  Endogens,  the  following  subordinate  series  of  sub- 
es  are  formed :  — 

MoUdated.     Floral  envelopes  are  united  both  with  each  other  and  the  stamen% 
nd  with  the  ovary. 

poated.     Floral  envelopes  and  stamens  are  united  to  each  other,  but  the  ovary 
i  coDsolidated  and  free. 

Dierent.    Petals  and  sepals  adhere  to  each  other  and  the  stamens,  and  ovary, 
nt  have  their  parts  disunited. 

•oniled.    Petals  and  sepals  adhere  to  each  other  and  the  stamens,  but  have 
httt  parts  disunited,  and  do  not  adhere  to  the  consolidated  ovary. 

■otved.    Petals  and  sepals  are  distinct  from  the  stamens,  and  also  from  the 
muy,  whose  carpels  are  disunited,  dther  wholly  or  by  the  styles. 

Kb  of  these  subdivisions,  the  orders  are  arranged  in  two  series, 
loe  Albuminous,  the  other  Exalbuminous. 

782.    Lun>t,BT'8  Division  of  the  Vegetable  Eimoook.    1848. 

ASEXOaL  OB  FtOWIBLBBS  Plikts. 

Hi  kBTts  msdistinguishable. Class  1.  lliallognii. 

■1  lame*  distmguiabable IL  Aoxigaoa. 

B 


908  oKarml  orden,  wfaii 
Ib  tlat  syatns  of  Liadli^ 

eoRopoad  to  EaSaA 
'•  i  wetiooa ;  and  I 

in  Eadficher'*  i 
(has: — 


«ri»ked  None — Iopa1<cCDIca^Ma 

nnlUI 7trauy^Pf*fmst..MatoMt}h 

.......T«Bai]r.J%ftet..Jloaoe>9ki 

TarUbk.Iiii;«*ct.Aca(7Wa 

<r  NoM-NoM...  Jfone. kvatjiiim 

Konk..j;gai). Acd^tMm 

HctuIow  hM  giren  a  coinparatiTe  view  of  oil  these  tfl 
( o«t«  ID  ■  tabslar  fonn,  the  oorrespondiog  diritioos  ia  « 


wsooai  ikUKsia  to. 


*»F^ 


ttmmft^'^  *«iir»«»  ^^^**'''|  "■•. 


ABRANGBMENT  AXD  CHAEACTEBS  OF  THE 
AXD  NATURAL  ORDEB& 

8B0TI0V  L— THAXEBOCAlfOUS  PLAKT& 
OLm*  I. — Di<xiTTi.BDmB  AID  Exoocx^  Am  lod  DC  AoKAXPaiacii,  C*^ 

73C.  This  is  die  largest  class  in  theTcgeUble  kingdeo.    T^flidt 

included  under  it  hare  a  eelluiar  and  tpaieutar  system,  tlw  htMr  ■*■* 

sitting  partly  of  elastic  spiral  vessels  (fig.  49).     Th*  s(aM  it  aen* 

lea  corneal,  and  ezliibits  wood  and  true  bnrk.     7%«  icoorf  ia  UBOgOMM 

'acreus«'>i  by  additions  at  the  periphery,  the  hordett  put  bMf 

al  (^  72,  Ac.)     It  in  arranged  in  concentric  circles.     Fitii  oi** 

centre,  and  from  it  diverge  medullary  ruysi     TJte  iari  is  sifM- 

iad  iacroases  by  addiiions  on  the  inside.     Tkt  niiitiiii  is  to- 
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hcd  with  gtomata  (T  50).  The  leaveattie  reticulated  (5  143,),  usually 
irticulated  to  the  stem.  T/ie  flowers  are  formed  upon  a  quinary 
v  quaternary  type,  and  have  stamens  and  pistils.  The  oeitles  are 
other  enclosed  in  a  pericarp,  and  fertilized  by  the  application  of  the 
wllffl  to  the  stigma,  or  they  are  naked  and  fertilized  by  the  direct 
i  of  the  pollen.     The  embryo  has  two  or  more  opposite  cotyledons, 

1  it  exorbizal  in  germination  (^  629). 

Snbdiisa  1. — THAijuitpu)Kje.* 
S7.  Calyx  and  corolla  present;  petals  distinct,!  inserted  into  the 
nalunos  or  receptacle;  stamens   hypogynous.      This   includes   the 
•ypogynoua  polypetalous  orders  of  Jussieu,  and  a  diclinous  order 
[Menispennaceffi). 

738.  Order  1. — Knnnncniacei*,  the  Crowfoot  Family.  (Poli/petala 
^SPogj/ncB.)  Sepals  3-6,  frequently  5,  deciduous 
"g-  556  c).  Petals  5-15  (tig.  55G  p  e),  rarely 
wirtive,  sometimes  anomalous  in  form,  (tigs.  284 
S  285),  Occasionally  with  scales  at  the  base  (fig. 
'55  o).  Stamens  usually  indefinite,  hypogynous 
fig.  656  e)  ;  anthers  adnate  (tigs.  558,  559)  ;  car- 
*1«  numerous,  1-celled  (fig.  556  p  t),  distinct,  or 
"Uled  into  a  single  many- celled  pistil;  ovary  contain- 
*g  one  anatropal  ovule  (figs.  402,  560  g),  or  several 
1  to  the  inner  edge.     Fruit  various,  either  dry 


t  "^ 
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Bnia  (figs.  463,  561),  or  baccate  or  follicular  (figs.  443,  468). 

,  receptocle,  and/m.  flower 
«tliim  the  petal!  arc  atMrtlvc,  and  It  li  tben  dlfflmlt  to  determine  whether  the  plut 
.i  feo  Ibla  fubeUaa  or  to  Monoclilamvdeic. 
Tift  UC— Ml.— Eshlbit  the  organa  of  fmctUlcatlon  of  Ranancalua  acrla,  to  Uloitnte  the 
Kval  order  RannncnlareiP. 

flit.  tM  — Dnwerr  cm  vertlcAll^.    r,  Calrx.     pt,  Petala     e,  BtameniL    pi,  PlstO  compoted  o 
Mii9l  otfpalK  on  an  clcmcaicl  receplaric  or  axM. 

^  tt7. 'JJia^frani  of  llie  fluwur,  ahowtTij*  A  ImhrlmtcKl  aepala.  5  petals  altcrnntlnt;  with  the 
'  I  acamena  in  aereral  whorla,  miiluplcs  of  the  i>etah,  and  nameroiu  cnrpcla  or 


AdBAle  anther  teen  on  the  outer  side.    The  anther  is  In  thla  Instance  extrorse.    In 
I  Kloe  Rannncnlucew  it  Is  introrae. 
-Adnate  anther  viewed  on  the  inside. 
-Vertical  section  of  the  ovsor,  o.  ihowhif;  the  ornle,  if.    a,  Stifnna. 

~  r  achwnium  cut  verttCHlly    /,  i'ericarp.    f.  Spcrmodemi  or  Inteirument  of  tlM 

PerlBiicnn  or  albumen,  between  flealiy  and  homy.    «,  Ulnute  embrya 
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Seeda  albuminous,  erect,  or  pendulous ;  albumen  homy  (fig. 
embryo  minute   (fig.    661    e). — Herbaceous,  sufihiticooe,   or 
shrubby  plants,  having  alternate  or  opposite,  simple,  niuch-d 
leaves,   with  dilated  sheathing  petioles   (6g.   233).      Juice  watdj^l 
Hairs,  if  present,  simple. 

733.  The  plants  of  the  order  are  foimd  in  cold  damp  climates,  nil 
in  the  elevated  regions  of  warm  countries.     Europe  contains  ooe-Attf 
of  the  order,  and  North  America  about  one-seventh.     The  order  ii  i 
divided  into  five  suborders  : — 1.  Cleraatides ;  2.  Anemonec  (fig.  247); 
3.  Ranunculeis  (fig.  233);  4.   Hellebores  (fig.  443);  5.  ActMe,  or 
Paeoniae  (fig.  370),  according  to  the  icstivatioa  of  the  calyx,  the  uatan 
of  the  fruit,  &c.     Henslow  gives  the  following  analysis  of  these  lob-  , 
orders,  with  the  number  of  British  species  in  each : — 


^ec  Brit    AdUmt.        Cupel. 

1.  aniutidaB 1)  % 

I  mono- 


'J.  AnianonHe, 
3.  RttnunenlaB. 


HelleborHB.. 
PaoQue..., 


■:::zz\\ 

B. 10  f 

-   »J 


Saad. 


V  pfodnku 


tUtm 


wet. 


...  i    intnoe 


poljipaxa* 


Authors  enumerate  48  known  genera,  comprising  lOfiO  spedci 
Ejoimplea  of  the  genera — Clematis,  Anemone,  Ranuncultu,  Hclidwrw, 
Delphinium,  Aconitum,  Actaea,  Pseonia,  Podophyllum. 

740.  The  order  has  narcotico-acrid  properties,  and  the  planU  f* 
usually  more  or  less  poisonous.  The  acridity  is  frequently  vobtiiti 
and  disappears  when  the  plants  are  dried  or  heated.  It  varies  in  Hi- 
ferent  parts  of  the  plants,  and  at  ditlerent  seasons.  Itanunnbu  (li* 
genus  whence  the  order  is  named)  contains  many  acrid  speciw,  n^ 
as  R.  Bceleralut,  alpettrit,  bulbotus,  gmmineut,  act  is,  and  Flim^Mki 
while  others,  such  as  R.  repent,  a/puUHis,  Lingua,  and  Fieana,  •>* 
bland.  Tlie  acridity  is  entirely  lost  by  drying,  and  it  disappeiO  B 
the  pericarps  as  the  seeds,  which  are  themselves  bland,  ripen.  1^ 
leaves  of  Aconitum  Napellus,  Monkshood,  contain  a  narcotic  libitiA 
cilled  aconits  or  aconitina.  They  arc  used  as  an  anodyne  in  Dmnlp 
afTections,  in  the  form  of  extract  imd  tincture.  The  root  o(  Aeeit^ 
/erox  furnishes  the  powerful  East  Indian  poison,  called  Bikh  or  Nib* 
The  leaves  of  Clematis  recta  and  Flammula  have  been  used  w  Toieatk 
The  s*'eds  of  Delphinium  Staphisagria,  Stavesacre,  are  irrilaat  ■" 
narootic,  and  are  used  for  destroying  vermin.  They  owe  tlieir  activi? 
to  an  alkaloid  principle,  called  delphinia.  The  Uelleborca  hsfsteia 
long  noted  for  thi-ir  irritant  qualities.  Hetkborus  offlemalif,  W^^ 
Jatidxu,  and  viridis,  act  as  drastic  purgatives ;  hence  the  me  of  HO 
of  tlicm  in  ancient  times  in  cases  of  mania.  The  rhizome  of  Fodtfl^ 
turn  peltalum,  M.iy-apple,  is  employed  in  America  ■*  •  p«trg*ii<*- 
Some  of  the  KanunciilaceiB  are  chiefly  marked  by  bitt«r  toiM  f^ 
This  order,  in  the  position,  number,  and  siructun  of  its  ptf* 
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Mhictification  generally,  presents  a  resemblance  to  several  widely 
iSiering  families.  It  differs  from  Dilleniacea;,  in  the  want  of  an  aril, 
n  its  deciduous  calyx,  and  in  its  whole  habit ;  from  Magnoliaceae,  in 
)ic  wnnt  of  true  stipules ;  from  PapaveraoeB  and  Nympha-'aci-'a;,  in  the 
jistinct,  not  united  carpels,  watery,  not  milky  juice,  and  ncrid,  not 
urootic  properties.  It  closely  Approaches  the  BerbcriJaci-n',  but 
iliflcre  in  its  stamen.s  not  bursting  by  recurved  valves.  In  its 
numeraus  carpels,  floral  divisions,  and  indefinite  stanieos,  it  agrees 
with  the  Rosaces,  but  differs  in  its  stamens  being  hypogynous  instead 

perigynous,  in  the  large  quantity  of  albumen  surrounding  the 
te  embryo,  in*  the  want  of  true  stipules,  and  in  iu  acrid  pro- 

e«.     Crowfoots  and  Umbellifers  agree  in  some  particulars ;  the 

ir,  however,  have  their  calyx  adherent  to  the  ovarj-,  and  their 

icns  always  definite. 

741.  Order  2. — i>Ui«aUf«a,  the  Dillenia  Family.  (Poli/ptl.  Bifpog.) 
Sepali  5,  persistent  Petals  5,  deciduous,  in  a  single  row.  Stamens 
lodefioite,  hypogynous,  either  distinct  or  combined  into  bundles  ;  fila- 
''Ktita  dilated  at  the  base  or  apex;  anthers  adnate,  introrse,  with 
'oogiludinal  dehiscence.     Ovaries  definite,  more  or  less  distinct,  with  a 

•tylc  and  simple  stigma ;  ovules  ascending.  Fruit  of  2-5  cap- 
baccate  unilocular  carpels,  which  are  either  distinct  or  cohe- 
Seeds  universally  arillate,  several  in  each  carpel,  or  only  two, 
one  by  abortion ;  testa  (spermoderm)  hard ;  embryo  straight, 
ite,  at  the  base  of  fleshy  albumen. — The  plants  of  the  order  are 
shrubs;,  or  nnder-shrubs,  having  alternate,  exstipulate,  coria- 
or  rough  leaves.  They  are  fnund  chiefly  in  Australasia,  Asia, 
the  warm  parts  of  America.  The  Indian  species  are  remarkable 
for  their  beauty,  the  grandeur  of  their  foliage,  aiid  the  magnificence  of 
'heir  flowers.  They  have  astringent  properties,  and  some  of  the 
•peciej  afford  excellent  timber.  Authors  enumerate  28  genera,  in- 
dodiag  20fi  species.     Examples — Dillenia,  Delima. 

742.  Order  8. — JlBBnoitacefe,  the  Magnolia  Family.  {Pd;ipet. 
^spog.)  Sepals  2-6,  usually  deciduous.  Petals  2-30,  hypogynous, 
■An  in  several  rows.  Stamens  indefinite,  distinct,  hypogynous  ;  an- 
tteasdnat«,  long,  dehiscing  longitudinally.  Carpels  numerous,! -celled, 
■nuged  upon  a  more  or  less  elevated  receptacle ;  ovules  anatropal. 
Impended  or  ascending;  styles  short.  Fruit  consisting  of  numerous 
WiDct  or  partially  coherent  carpels,  which  are  either  dehiscent  or 
indehisoent,  sometimes  samaroid.  Seeds,  when  ripe,  olVcn  hang  sus- 
ptoded  from  the  carpels  by  a  long  slender  cord ;  embryo  minute,  at 
lbs  base  of  a  fleshy  ferlsperm. — ^Trees  and  shrubs,  with  alternate 
Itrisoeoiu  leaves,  and  deciduous  convolute  stipules.  They  abound  in 
forth  America,  and  some  species  occur  in  South  America,  China, 
'^isti.  New  Holland,  and  New  Zealand.  The  order  has  been  divided 
no  two  suborders: — 1.  Wioteresc;  aromatic  plants,  in  which  th« 
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leaves  are  dotted,  the  carpels  are  in  a  single  verticil,  and  the 
often  consists  of  punctated  tissue  (fig.  47).    2.  Magnolieae ;  bitter 
with  fragrant  flowers,  in  which  the  carpels  are  arranged  in 
rows  on  an  elevated  receptacle  (fig.  30G),  and  the  leaves  an 
dotted.     Authors  mention  12  known  genera,  comprising  74 
Examples — Illicium,  Drimys,  Magnolia,  Liriodendroo. 

743.  The  properties  of  the  order  are  bitter,  tonic,  and 
aromatic.  Illicium  anisatum.  Star-anise,  b  so  called  from  its 
being  arranged  in  a  star-like  manner,  and  having  the  taste  and  odoor 
of  anise.  Its  fruit  is  employed  as  a  carminativei  Drymia  Wmttntx 
aroiiiatica,  brought  by  Captain  Winter  from  the  straits  of  Msgrlloo  ia 
1579,  yields  Winter's  bark,  which  has  been  employed  medicinally m 
an  aromatic  stimulant  It  somewhat  resembles  Canclla  bark.  Magiulia 
are  remarkable  for  their  large  odoriitTous  flowers,  and  tbcir  tooic 
aromatic  qualities.  The  bark  of  Magnolia  glauca,  Swamp  S— ifaiof 
Beaver-tree,  is  used  as  a  substitute  for  Peruvian  bark.  LtriadnAv* 
tuUpijira,  the  Tulip-tree,  marked  by  its  truncate  leaves,  haf  uaStt 
properties. 

744.  Order  4. — AnoBace*.  the  Custard-apple  Fnmilj.  (Pohft. 
IJjfpog.')  Sepals  3-4,  persistent,  ofken  partially  cohering.  Petia  & 
hypogynous,  in  two  rows,  coriaceous,  with  a  vulvate  sestivation.  Sl^ 
mens  indefinite  (very  rarely  definite)  ;  anthers  adnate,  extrone,  wiA 
a  large  4-cornerod  conm-ctive.  Carpels  usually  aumeroos,  MpanM 
or  cohering  slightly,  rarely  definite;  ovules  anatropal,  solitary  or  Kvcali 
erect  or  ascending.  Fruit  succulent  or  dry,  the  carpels  b<»ing  aatv 
many-seeded,  and  eitlier  distinct  or  united  into  a  fleshy  mass ;  sp«rao' 
derm  brittle ;  embryo  minute,  at  the  base  of  a  ruminated  or  motty 
pcrisperm  or  albumen,  which  conititutes  an  important  cluuaeMC<f 
the  order.  Trees  or  shrubs,  with  alternate,  simple,  exstipulate  lea"* 
found  usually  in  tropical  countries.  Authors  enumerate  S3  gW^ 
including  37()  species.  Examplti — Bocagea,  Anona,  Uvarta,  Usii' 
teria,  Xylopia,  Duguctia. 

745.  Their  properties  are  generally  aromatic  and  fragrant  8c«» 
of  tlie  plants  are  bitter  and  tonic,  others  yield  edible  fruits.  Tb««»* 
tard-apples,  Sweetsops,  and  Soursops  of  the  East  and  Weal  lodic^M 
furnished  by  various  species  of  Anona,  such  as  A.  tqvamota,  nCieiiMk 
and  murieata.  Anona  clieriinolia  furnishes  the  Chcriinoy»r,  •  w"' 
known  Peruvian  fruit.  The  fruit  of  Xvlppia  aromoUca  ia  naaan^ 
allied  Ethiopian  Pepper,  from  being  used  as  pepper  in  Africa.  X^jM^ 
glabra  is  called  Bitter-wood  in  the  West  Indies.  Tha  Lumim' 
of  coachmakers  appears  to  be  furnished  by  a  plant  belonging  lotiii 
order,  called  by  Schoniburgk  Duguttia  qvilartnm. 

746.  Onler  5. — ineaU|>rnBac«r.  the  Moou-secd  Familj.  (A^^K 
JJi/pog.)  Flowers  usually  unisexual  (often  dioecious),  p'n«i«Uj  rf » 
pale-greenish  hue.     Sepals  and  petals  similar  in  appeanuwe,  in  cm* 
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•ereni  rows,  3  or  4  in  each  row,  hypogynous,  deciduous.  Stamens 
nonadelphous,  or  occasionally  free;  anthers  admte,  extrorse.  Carpels 
•olitary  or  numerous,  distinct  or  partially  coherent,  unilocular;  ovule 
wlitary,  curved  (fig.  420).  Fruit  a  succulent  1-seeded  oblique  or  lunate 
drape.  Embryo  curved  or  periphericul ;  radicle  superior ;  albumen 
Hehy,  sometimes  wanting. — The  plants  of  this  order  are  sarnieniaceous 
or  twining  slirubs,  with  alternate  leaves,  and  very  small  flowers.  The 
wood  is  frequently  arranged  in  wedges,  and  hence  the  order  was  at  one 
time  put  under  the  division  called  Houiogens  by  Lindley  (^  90  and 
731).  The  order  is  common  in  the  tropical  parts  of  Asia  and  Amer- 
loL  There  are  63  known  genera,  including  342  species.  Exampla— 
Menispennum,  Cissitmpelos,  Cocculus,  Lardizubala,  Schizandra. 

(47.  The  species  are  bitter  and  narcotic.     Some  are  employed  as 
tonics,  others  have  poisonous  properties.    The  root  of  Cocculus  (Jateo- 
fluta^  palmatus,  a  plant  of  east  Africa,  is  known  as  Calutnb.i-root,  and 
it  owd  as  a  pure  bitter  tonic  in  cases  of  dyspepsia,  in  the  form  of 
■nfosion  or  tincture.    It  contains  a  bitt«r  crystallizable  principle  called 
Ctlumbin.     Cocculus  indicus  is  the  fruit  of  ..4 namiWaTMnicu/tita.     It 
11  extremely  bitter.   The  seed  contains  a  crystalline  poisonous  narcotic 
principle,  Picrotoxin,  which  is  its  active  ingredient ;  while  the  peri- 
<arp  yields  a  poisonous  alkaloid  called  Menispermine.     It  has  been 
"wd  externally  in  some  cutaneous  affections.    At  one  time  it  was  em- 
ployed, most  prejudicially,  to  give  bitterness  to  porter.     Ciasampeloa 
Pivara,   Wild-vine   or   Velvet-leaf,    furnishes   Piireira-brava-root, 
•hich   is  employed  as  a  tonic  and   diuretic,   and  ha.s  heen  recom- 
■Buoded  in  chronic  inflammntion  of  the  bladder,    Cissampeloa  ovali/olla 
■nd  C,  Mauritiana  are  used  as  tonics  and  diuretics.     Coscinium  {Me- 
^ipmnum) /eiiestratum  supplies  a  false  Calumba-root,  which  contains 
l^ineb  Berberine,  the  same  yellow  bitter  crystalline  substance  which 
O  found  in  the  Barberry. 

74S.  Order  6. — Bcrbrriitoce»,  the  Barberry  Family.  (PoUjpeU 
Oypog.)  Sepals  3-4-6,  deciduous,  in  a  double  row.  Petals  hypogy- 
nous, equal  in  number  to  the  sepals,  and  opposite  to  them,  or  twice  as 
"lanv,  often  having  an  appendage  at  the  base  on  the  inside.  Stamens 
*^njj  in  number  to  the  petals,  and  opposite  to  them  ;  anthers  adnate, 
tidocular  (dithecal),  each  of  the  loculi  opening  by  a  valve  from  the 
bottom  to  the  top.  Carpel  solitary,  unilocular,  contaiuiug  2-12 
Viatropal  ovules ;  style  sometimes  lateral ;  stigma  orbicular.  Fruit 
Woo»te  or  capsular,  indehisccnt.  Albumen  fieshy  or  homy ;  embryo 
■•iwghl,  sometimes  large  (fig.  494). — Shrubs  or  herbaceous  perennial 
plants  with  alternate,  compound,  exstipnlnte  leaves.  The  true  leaves 
«r«  often  changed  into  spines,  by  non-development  of  parenchyma 
*tv\  induration  of  the  veins  (fig.  231  f).  Found  chiefly  in  the  moun- 
tainous parts  of  the  temperate  regions  of  the  northern  hemisphere. 
The  plants  of  the  order  have  bitter  and  acid  properties.     The  bark 
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and  stem  of  Berberis  vulgaru,  common  Barberry,  are  astriogtBt;  i 
yield  a  yellow  dye  and  a  crystalline  matter  culled  BerberiM; 
fruit  contains  oxalic  acid,  and  is  used  as  a  preserve.  LtndJpy  esanir 
rates  12  genera,  including  109  species.  Exampla — Berberii,  Efi- 
medium,  Leontice. 

749.  Order  7. — Cabombacnc,  the  Watershield  Family.  (A^ 
Hypog.)  Sepals  3-4.  Petals  3-4,  alternate  with  the  septus.  Smmb 
liypogynoug,  arising  from  an  inconspicuous  torus,  two  or  three  tian 
the  number  of  the  petals ;  anthers  linear,  introrse,  continnona  wiill  iIk 
filament.  Carpels  2  or  more ;  stigmas  simple ;  ovules  orthotrsfiL 
Fruit  indehiscent,  tipped  with  the  indurated  styles,  contniDing  OM 
or  two  pendulous  seeds.  Embryo  minute,  enclosed  in  a  vitella 
sac  of  the  amnios),  and  placed  at  the  base  of  a  fleshy  i^ 
American  aquatic  plants,  with  floating  peltate  leaves.  Somi  I 
nutritious  and  slightly  astringent  properties,  and  have  b«en  ttlik'J 
l>hthisis  and  dysentery.  Lindley  mentions  2  genera,  indadiog  If 
species.     Emmples — Hydropeltis,  Cnbombo. 

760.  Order  8. — Nrnpkmcc*,  the  Water-lily  Family  (fig.  50)  1 
(Polypcl.  ffypog.)  Sepals  asually  4,  sometimes  confounded  withthtj 
petals.  Petals  numerous,  often  passing  gradually  into  stameni  (%j 
310,  2).  Stamens  indefinite,  inserted  above  the  petals  into  thai 
(fig.  562  c);  filaments  petaloid ;  anthers  adnate,  introrse,  op 
two  longitudinal  clefts.  Torus  large,  fleshy,  surrounding  thai 
more  or  less  (fig  6G2  t).  Ovary  mukilocular,  many-wed«d, 
radiating  stigmas  (fig.  562  s) ;  numerous  anatropal  orutea. 
many-celled,  indeliiscent.  Seeds  very  numerous,  attached  to  *po*l7l 
dissepiments;  albumen  farinaceous;  embryo  small,  enclosed  in  aflo*?] 
viieJIus,  and  t'ituated  at  the  base  of  the  perisperm  (fig.  48U) — Aq 
plants,  with  peltate  or  cordate  fleshy  leaves,  and  a  rootstwck  or  i 

which  e.xtends  itself  into  the  mid  il  J 
the  bottom  of  the  water.  Lii>^| 
enumerates  5  genera,  oomprdxH*  I 
ing  60  species.  ExampU*  ^7*^1 
phKO,  Nuphar,  Victoria,  Eurjsl*.     J 

751.  The  plants  of  thb  ottitf  i 
found  throughout  th«  nortfaera  I 
sphere,    and    are   gciMumlljr 
tlie  southern  hemisphere.     iJUit  '] 
knotvn    in  regard  to    tbcir 
ties,     Some  of  them  are 
nnd    bitter,   while    othen  an 
to  be  sedative.     Thejr   bare 
"^  flowers,    and     their     patiolai 

<rf  II  llmnr  af  NymrhM  Uto,  white  W.fer-m».  lUnrlBc  m»  |a«i  i 
t»r».pt«el»  «T  ton»  tiCTii  liK  llic  •C«ni«i»  ud  P»"l»-  P.  Pedontle  «  tommt-4tUk.  K " 
tuiui  III  r«.«i'l»clo.    t,  Itiilliilliift  Mlgniu    a,  sriiuL    {,  TdiU.    c,  ( 


KSLCUBIACEJt — SAV.VLACTjnA.CEX. 


871 


iDcIet  contain  numerous  air-tubes.     Victoria  regia  is  one  of  the 
itst  knoiro  atiuatics.     It  is  found  in  the  waters  of  South  America, 
is  said  to  range  over  35  degrees  of  longitude.     The  flowers  have 
le  odour.     When  expanded  they  are  a  foot  in  diameter.     'i\\e 
fees  are  from  four  to  six  and  a-balf  feet  in  diameter.    The  seeds  and 
Mocks  of  many  plants  of  this  order  contain  much  starch,  and  are 
■  for  food.     It  has  been  said  that  the  rhizomes  of  Ai/mpfitta  alba 
ibetter  than  Oak-jjalls  for  dyeing  gray  ;  they  have  been  long  era- 
fed  advantageously  for  tanning  leather.     The  stems  of  A'uphiir 
m  are  reported  to  be  astringent. 

12.  Order  9. — Nriambiacrai,  the  Water-bean  Family.  (Polypet. 
og.)  Sepals  4-5.  Petals  numerous,  in  many  rows.  Stamens  in- 
nte,  in  several  rows;  filaments  petaloid  ;' anthers  adnate,  introrse, 
Bng  by  a  double  longitudinal  cleft.  Torus  large,  fleshy,  elevated, 
Bnng  ia  hollows  of  its  surliice  numerous  carpels.  Nuts  numerous, 
Ited,  but  loose,  into  the  depressions  of  tJie  torus.  Seeds  1-2 ; 
■perm  none ;  embryo  enclosed  in  a  vitellus,  large,  with  two  fleshy 
kdoos. — Aquatic  herbs,  with  showy  Howers,  peltate  floating  leaves, 
prostrate  rootstocL%  found  in  the  temperate  and  tropical  regions 
old  and  new  world.     Lindley  enumerates  1  genus,  including  3 

Example — Nelumbium. 

The  flower  of  Nelumbium  speciosum  is  supposed  to  be  the  Lotus 

on  Egyptian  and  Indian  monuments,  and  the  fruit  is  said  to  be 

thagorean  Bean.     The  plant  is  said  to  have  dlssappeared  from 

"ile,  where  it  used  to  abound.   The  petioles  and  peduncles  contain 

'US  spiral  vessels,  which  have  been  used  for  wicks  of  candles. 

ight  states  that  those  wicks  on  great  and  solemn  occasions  are 

ia  the  lamps  of  the  Hindoos  placed  before  the  shrines  of  their 

Order   10. — Hamieeittuccie,   the   Sidesaddle-flower  Family. 

Hypog.)     Sepals   5,  persistent,  imbricated   in   aestivation, 

ith  coherent  bracts  outside.     Petals  5,  hypogynous,  concave : 

pally  the   corolla  is   absent,  and   the  calyx  consists  of  4-C 

Stamens  00 ;  anthers  adnate,  dithecal,  introrse,  with  longi- 

,  dehi-^cence.     Ovary    free,    tri-quinquelocular ;    style   single; 

sistent,  either  a  truncated  point,  or  large  and  peltate  with 

(;  ovules  anatropal.      Capsule   3-o-celled,    with   loculicidal 

Seeds  very  numerous,  small,  attached  to  large  placentas 

toject  from  the  axis  into  the  cavity  of  the  cells;  albumen 

1  embryo  cylindrical,  lying  at  the  base  of  the  seed ,  radicle 

the  hilum. — Herbaceous  plants,  found  in  boggy  places, 

iical  leaves,  the  petioles  of  which  are  folded,  and  cohere  sn 

ascidia  or  hollow  tubes,  which  being  lined  by  hairs  of  u 

lituie,  appear  to  act  as  secreting  organs  (fig.  187).     Scapes 

>e  flowered.     The  plants  are  fuuud  in  North  America  and 
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Guiana.     Their  properties  are  not  known.     There  are  4  gUMll,  t^ 
eluding  9  species.    Exampla — Sarracenia.  Heliamphora.,  DarUqgUoiL 

755.  Order  11. — rmrtLnwwM^m,  the  Poppy  Family.  {Pviffd. 
Hypog.)  Sepals  2,  deciduous.  Petals  hrpogynoas,  usually  4,  eraatxe, 
sometimes  a  multiple  of  4,  regular,  rarely  wantiog.  Stamens  hjfp»- 
gynous,  usually  00,  soiiietimes  a  multiple  of  4  ;  authers  ditheeal,  in- 
nate. Ovary  solitary ,  style  short  or  none  ;  stigmas  2,  or  tnaoy  mil 
radiating  (fig.  409);  ovules  00,  anatropal  (fig.  421).  Fruit  mukca- 
lar,  either  siliquaeform  with  two,  or  capsular  with  several  puiflll 
placentas.  Seeds  numerous ;  albumen  between  fleshy  ana  oilj; 
embryo  minute,  at  the  base  of  the  albumen,  with  piano-con' 
ledons. — Herbs  or  shrubs,  nstially  with  milky  or  colonied 
having  alternate  exstipulate  leaves,  and  long  one-flowered 
The  plants  belonging  to  this  order  are  chielly  European, 
however,  are  found  scattered  over  tropical  America,  Asia,  China,  Nrt 
Holland,  Cape  of  Good  Hope,  &c.  Lindley  mentions  20  kiwnl 
genera,  and  140  species.  Examplea — Papaver,  Meconopsis, 
scholtziiL,  Glaucium,  Chelidonium. 

756.  The  order  possesses  well-marked  narcotic  propierties. 
is  the  concrete  milky  juice  procured  from  the  unripe 
Papaver  gomniffi-um,  and  its  varieties.  The  plant  is  a  native 
Asia,  and  probably  also  of  the  south  of  Europe ;  but  it  has  b«(S 
tributed  over  various  countries.  There  are  five  kinds  of  opium ' 
viz.  Turkey,  Egyptian,  East  Indian,  European,  and  Persian ;  of  wtak 
the  first  is  the  kind  chiefly  used  in  Britain.  The  most  impodMt'' 
active  principle  in  opium  is  the  alkaloid  called  morphia.  There  tf* 
other  crystalline  principles  found  in  it,  such  as  codeia  and  naicoliat;! 
and  an  acid  called  meconic  acid,  which  constitutes  with  sulphuiie 
the  solvent  of  the  active  principles.  According  to  vvioof 
stances,  opium  may  act  as  a  stimulant,  a  narcotic,  anodyne,  or 
retic.  The  seeds  of  the  Opium  Poppy  yield  a  bland,  wholcMiM 
C/ididonium  majut,  Celandine,  yields  an  orange-coloured  juioc,  vtei; 
is  said  to  have  acrid  properties.  In  this  plant,  obaenrationt 
by  Schultz  on  Cyclosis  (^  261,  and  fig.  223).  EtehachoUaa  k 
able  for  the  dilated  apex  of  the  peduncle,  from  which  tht 
separates  in  the  form  of  a  calyptnt,  resembling  an  extiogUHbir 
rnndle.  Santftnnaria  canadamt,  Blood-root,  or  Pacoooo,  ha* 
and  purgative  properties. 

757.  Order  12. — PHmnHarnr.  the  Fumitory  Family.  {P< 
Hypog.)  Sepals  2,  deciduous.  Petals  4,  cruciate ;  one  or  bitii 
two  outer  gibbous  at  the  base,  the  two  inner  coherios;  at  Om  sfM^ 
Stamens  hypogyiious,  usually  6,  diadelphous ;  anther  of  middh  laii* 
nf  each  parcel  bilncular,  outer  ones  unilocular.  Ovary  five,  \-<Ai'* 
style  filiform;  stigma  with  2  or  morv  points;  orui«a  aoipUuvfil 
Fruit  cither  an  achicnium,  or  a  1-ccllcd  2-sc«ded,  or  2-TaJ»M  wij" 
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crested ;  albumen  fleshy ;  embryo  minute,  ex- 
Herbaceous  plants,  will)  a  wutery  juice,  and  alternate 
eaves.  Altbough  at  first  sight  verj  unlike  the  Vu]i\>y  taniily, 
lories  resemble  this  order  in  their  deciduous  sepals,  in  tlieir 
I,  in  many  cnsea,  in  their  fruit  The  two  outer  uniioculur 
of  each  ptu-cel  may  be  considered  us  forming  one  perfect 
bus  making  the  whole  number  four.  They  are  found  chielly 
rn  temperate  latitudes.  Two  are  found  at-the  Cape  of  Good 
!liey  are  usually  scentless,  and  are  -^.-lid  to  be  bitter  and  dia- 
D  their  properties.  The  tuber  of  Cori/dalis  biilbosa  has  been 
iubstitute  for  Birthworts  in  expelling  intestinal  worms,  and  as 
lagogue.  Authors  notice  18  genera,  including  134  species. 
•^Fumaria,  Cor)'dalis,  Diclytra. 

trder  13. — Cmciferw,  the  Cruciferous  or  Crosswort  Family. 
KB  of  Lindley.  (PolypeL  Hypog.)  Sepals  4,  deciduous,  the 
d  ones  gibbous  at  the  base.  Petals  4,  hypogynous,  alternat- 
the  sepals,  deciduous,  cruciate  (fig.  291).  Stamens  C,  tetra- 
I  (figs.  345,  5CJ),  two  shorter  solitary  (fig.  565  e*),  opposite 
il  sepals,  occasionally  toothed;  four  longer  (fig.  505  e"), 
the  anterior  and  posterior  sepals,  generally  free,  sometimes 
united  and  I'urnished  with  a  tooth  on  the  inside ;  anthers 
introrse  (fig.  564).  Torus  with  green  glands  between  the 
3  stamens  and  ovary  (fig.  5C5  g).  Ovary  superior,  with 
ilacentas,  which  meet  in  the  middle,  forming  a  s))urious  dis- 
or  replum  (fig.  56G  c) ;  stigmas  2,  opposite  the  placentas,  or 
nd  posterior  (fig.  45G  «).  Fiuit  a  siliqua  (figs,  6t>7,  568), 
nila,  rarely    1 -celled   and    indehiscent,   usually  spuriously 


fO. — OfKtnji  of  fructlfloitlon  of  Eryrimiini  lanceoUtnm.  one  of  the  CrudfenB. 
DtoKram  of  the  flowrr,  ^bowing  tho  arranecmoit  of  (bar  Kpala,  tour  pculi  alt«^ 
hem.  tXt.  U>tnidyniimonB  sUmcua.  and  «  tlllqaft  with  replnm. 
rcrtlcal  tKUon  of  Ui«  flower,     c,  C*lyx.    f,  PeUU,     <,  SUmeu     o,  Otu;  Imid 

rived  of  Ita  enveloric*.    e  c.  OcatrlcM  1<H»  by  the  fall  of  tho  nepol* 
'«1  >t  the  bue  of  tiie  itameiu.    tt.  Two  ibort  ttAincna  oppoiiie  lateral 
iinena  o|>|»ill«  uferlor  and  poiterlar  aepala    p.  PlitIL 
Hon; "iii^i  lectiiin  of  the  orary.    a.  Ovule*,    r.  Spurious  dlsMplracnt  or  reploav 
I  Iba  o«ai7  Into  two  carltle*.    Thla  replum  U  formed  by  tbc  placeucaa 


;b]r  tvo  tab«^  «Ueii  arpante  fiom  the  n- 

niwby  * 

(%.  M8);  |wiii|M  Mne;  eakrjro  witb  ibt 

-       — Bafc^ 
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tion  in  its  narrow  diameter,  linear  or  Innceolate,  valves  opening  longi- 
todinally,  folded  and  keeled.  4.  Nucumentaceae  {nvcumentwn,  a  nut), 
iQicala,  valves  indistinct  or  indeliiscent,  otten  1-celled,  Irom  the 
abKDoe  of  tJie  repluin  or  piiriltion.  5.  Septulata  (septa,  partitions), 
fklves  opening  longitudinally,  furnished  with  transverse  partitions  in 
thdr  intfrior.  6.  Lomentacete  {lomentum,  an  articulate  legume),  sili- 
qa»  or  silicula,  dividing  transversely  into  single-seeded  cells,  the  true 
■liqoa  being  often  barren  and  all  the  seeds  placed  in  the  beak. 

761.  In  this  order  there  ia  a  want  of  symmetry  as  regards  the 
L  BDinber  of  stamens,  compared  with  the  floral  envelopes.  The  two  long 
Itemens  placed  close  together  may,  however,  be  looked  upon  as  one 
Idivided  by  a  process  of  deduplication,  so  that  the  actual  number  will 
raos  be  reduced  to  four.  This  view  is  confirmed  by  the  shorter  stamens 
t^riog  teeth  on  each  side,  while  the  longer  ones  are  toothed  on  one 
Isde  only.  By  pelorizatiou,  too,  some  Cruciferae  become  tetrandrous. 
r  While  there  is  a  splitting  of  the  filaments,  there  is  also  the  production 

of  two  additional  anther-lobes.  In  regard  to  the  fruit  it  has  been 
■Uted,  that  normally  there  are  four  carpidia  or  carpels,  two  of  which 
We  constantly  abortive.  In  some  species  of  Iberis  there  have  been 
•eeo  four  sepals,  four  petals,  four  stamens,  and  four  carpels'.  Thus  the 
flonl  type  of  Cruciferas  is  quaternary :  calyx  having  four  sepals,  corolla 
fear  petals,  receptacle  four  staminiferous  glands,  androecium  four  sta- 
Itteos,  gynoecium  four  phyllidia,  fi-uit  four  carpidia. 

762.  There  are  no  truly  poisonous  plants  in  the  order.  In  general, 
tt  possesses  antiscorbutic  and  stimulant  qualities,  with  a  certain  degree 

T«cridity.  Many  of  the  most  common  culinary  vegetables  belong  to 
I  order,  such  as  Cabbages,  Cauliflower,  Turnip,  Radish,  Cress,  Horse- 
f^dish,  Ac.  They  contain  much  sulphur  and  nitrogen,  and,  on  this 
Account,  when  decaying,  give  off  a  disngreeable  odour.  Many  garden 
flowers,  sach  as  Wall-flower,  Stock,  Rocket,  and  Honesty,  are  found 
•a  this  order.  Brassica  oleracea  is  the  original  species  whence  all  the 
Varieties  of  Cabbage,  Cauliflower,  Brocoli  and  Savoys  have  been  obtained 
by  the  art  of  the  gardener.  The  part  of  the  Cauliflower  used  as  food 
••  the  deformed  flower  stalks.  BrassicaRapa  is  the  common  Turnip, 
%hile  Bratsica  eampeatru  is  the  source  of  the  Swedish  Turnip.  Brassica 
ffUuntit  yields  Shanghaeoil.  Lepidium  sativum  is  the  common  Cress, 
«nd  Eof^anw  sativus  the  Radish.  Crambe  maritima  is  the  Sea-kale. 
lie  seeds  of  Sinapis  nigra  (Brassica  nigra  of  some),  furnish  table 
Qinstard.  These  contain  a  bland  fixed  oil,  a  peculiar  bitter  principle, 
iamonic  acid,  and  another  principle  analogous  to  albumen  or  emulsin, 
Galled  myrosine.  Whea  water  is  added,  the  myronic  acid  and  myro- 
aine,  by  their  combination,  form  a  pungent  volatile  oil,  containing 
tolphur  and  nitrogen,  which  gives  to  mustard  its  peculiar  properties 
^  a  physiological  agent.  Sinapui  alba  furnishes  white  mustard,  which 
more  fixed  oil  than  black  mustard.     It  does  not,  however, 
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)   Calyx  many-parted.  Petals  4-6,  unequal,  entire,  or  lacerated, 

latter  case  consisting  of  a  broad  scale-like  claw  with  a  mucb- 

limb.     Stamens  10-24,  hjqxjgynous,  attaeticd  to  a  glandular 

m;  filaments  variously   united;  anthers   bilocular,    innate,    with 

;itudinal  dehiscence.     Ovary  sessile,  3-lobed,  l-cellod,  multiovular, 

|>S-6  parietal  placentas;  stigmas  S.     Fruit  either  a  unilocular 

I^HKeded  capsule,  opening  at  the  apex  so  as  to  render  the  seeds 

inude   (fig.  479),   or  3-6  few-seeded  follicles.     Seeds  renifonn, 

illy  exalbuminous ;  embryo  curved ;  radicle  superior ;  cotyledons 

J. — Herbaceous  plants,  rarely  shrubs,  with  alternate,  entire,  or 

ed  leaves,  having  gland-like  stipules.   They  inhabit  chiefly  Europe 

the  adjoining  p.'iris  of  Asia.     A  few  are  found  in  the  north  of 

and  south  of  Africa.     The  uses  of  the  order  are  unimportant. 

I  Lvleola,  Weld,  yields  a  yellow  dye.      Reseda  odorata  is  the 

nt  Mignonette.     The  Mignonette  is  rendered  sulFruticose,  by 

anting  the  development  of  its  blossoms.     This  is  the  origin  of  the 

Uignonette,  which  is  much  cultivated  in  France.     There  are  6 

IB  genera,   and   42   species,   according  to  Lindley.      Example 

iieda. 

66.  Order  1 6. — Flaconrdace*.  the  Amotto  Family.  (Pdypet.  Hy- 
k    Sepals  4-7,  slightly  cohering.     Petals  equal  to  and  alternating 
Ithe  sepals,  or  wanting.     Stamens  hypogynous,  equal  in  number 
M  petals,  or  some  multiple  of  them.     Ovary  roundish,  sessile,  or 
l»tly  stalked ;  style  either  none  or  liliform ;  stigmas  several,  more 
■s  distinct;  ovules  attached  to  parietal  placentas,  which  some- 
branch  all  over  the  inner  surface  of  the  valves.     Fruit  1 -celled, 
bing  a  thin  pulp,  either  fleshy  and  induhiscciit,  or  capsular  with 
K  valves.     Seeds  numerous,  enveloped  in  a  covering  formed  by 
rithered  pulp ;  albumen  fleshy,  somewhat  oily ;  embryo  axile, 
bt ;  radicle  turned  towards  the  hilum  ;  cotyledons  flat,  foliaceous. 
rubs  or  small  trees,  with  alternate,  simple,  usually  cxstipulate 
k,  which  are  often  dotted.     The  plants  are  chiefly  natives  of  the 
mest  parts  of  the  East  and  West  Indies,  and  of  Africa.     The  order 
"ed  into  two  sections: — 1.  FlacourtieK,    hnving  the  placentas 
ig  over  the  inner  surface  of  the  frait.     2.  Bi.xetc,  placentas 
and  running  in  lines  along  the  parictej.     Many  of  the  plants 
ible  fruits,     'llie  pulp  is  often  sweet  .-md  wholesome.     Some 
ngent,  others  purgative.     The  reddish  pulp  surrounding  the 
Bixa  orellana  supplies  the  substance  called  amotto,  which  is 
yielding  a  red  colour,  and  for  staining  cheese.     Martius  says 
seeds  are  cordial,  astringent  and  febrifugal.     There  are  35 
97  species,  according  to  authors.     Examples — Pathsio, 
a,  Prockia,  Erythrospermum,  Bi.ta. 
Orderly. — cuimrrte,  the  Rock-Rose  Family.  {Polypet.  Bypog.) 
ttsually  5,  persistent,  unequal,  the  three  inner  with  contorted 
k2 


and 
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■BdvatioD.     Petals  &,  caducoas,  bypogynooi,  Bsdyadon  eonngittd, 
•nd  twisted  in  an  opposite  direction  to  that  of  the  KpoliL     Stonen 
usually  00,  free,  bypogynous ;  anthers  2-ceUed,  adnate.     Oraiy  lya- 
carpous,  1- or  many -celled;  style  single;  stigma  simple.     Fruit  op- 
sular,  3-5-10-valved,  either  1-celled  or  imperfectly  5-10-cel!ed,  wiii 
loculicidal  dehiscence.      Seeds  osually  indefinite ;   embryo  in  verted 
either  spiral  or  currcd,  in  the  midst  of  mealy  albumen ;  nidicle  reDote 
trora  the  hilum. — Shrubs  or  herbaceous  plants  with  entire,  opposiif, 
or  alternate,  stipulate  or  exstipulat«  leaves.     Tbey  inhabit  chieilj  Uw 
Muthcm  regions  of  Europe,  and  the  north  of  Africa.     Some  «  ti*  \ 
xpecies  are  remarkable  for  the  irritability  of  their  stameot  (5  6(S^  i 
Many  of  them  yield  a  resinous  balsamic  juice,  which  imparts  vk  " 
to  the  branches.     The  resinons  matter  called  ladantun  or  labdinW  I 
is  yielded  by  Cintus  creticvs.     There  are  8  known  genera,  and  W I 
species,  according   to  authors.     Examplt* — Ciatua,    Ueliontheniiiai ' 
Lecbeo. 

768.  Order  18.— Ti*toc«».  the  Violet  Family.  {Polyptt  Bffog) 
Sepals  5.  persistent  usually  elongated  at  the  base,  sntivation  imtih- 
cated.  Petals  5,  hypogynous,  equal  or  unequal,  generally  witberiai^ 
KStivation  obliquely  convolute.  Stamens  5,  alternate  with  the  pttab. 
somcumes  opposite  to  them,  inserted  on  a  hypogynous  torus ;  soliMn 
dithecol,  introrse,  often  cohering,  with  a  prolonged  connective  ioik- 
times  spurred  (fig.  34S)  ;  filaments  dilated,  two  of  them  in  Uit  iiR- 
gular  flowers  having  an  appendage  at  their  base.  Ovary  uoilocolv. 
with  many  (rarely  one)  anatropal  o\'nles ;  style  single,  osually  ie^ 
ate,  with  on  oblique  hooded  stigma  (fig.  390,  1  »).  Fruit  a  3^«*l  | 
capsule,  dehiscence  loculicidnl,  placentas  on  the  middle  of  the  vslnt 
(fig.  390).  Seeds  00  or  definite :  embryo  straight,  erect,  in  the  axii  (^ 
a  fleshy  perisperm. — Herbs  or  shrubs,  with  alternate,  rarely  uppoM 
leaves,  having  persistent  stipules,  and  an  involute  vematiuo.  TW^j 
ore  natives  of  Europe,  Asia,  and  America.  The  herfaaoeoM  ., 
inhabit  chiefly  the  temperate  parts  of  the  northern  bemisphcn^  i^1 
the  shrubby  species  are  found  in  South  America  and  India.  IMl 
have  been  divided  into  two  suborders: — 1.  V'iolea*,  with  irttgaltf| 
tlowora.  2.  Alsodea:,  with  regular  flowers.  Their  distinctin  pcff 
liarily  may  be  regarded  as  resting  in  their  definite  stamt-nt,  wtM«»<*' 
thers  turn  inwards,  and  extend  their  connective  into  a  crvit  'A*'* 
are  19  known  genera,  and  328  species.  Example* — Viola,  loni(fiW 
AUodi-iu. 

7C'J.  They  are  distinguished  by  the  emetic  propertin  of  their  locM^  1 
which  contain  an  active  principle  called  violine,  similar  in  Its  qodh* 
to  emetin.     Some  species  of /onirfium  are  uned  in  S.  ir'    '      -'-jp 
substitutes  for  Ipecaouan.     The  roots  of  Viola  udor>y  '■■'■ 

March  Violet,  tlie  In  ol  the  Greeks,  have  been  used  mcdiciuaii^  »•■ 
■aietic ;  the  petals  are  laxative,  and  are  used  in  the  torn  it  i>i>> 
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(1  with  sugar ;  and  a  violet  or  purple  colouring  matter  is 

from  them,  which  is  employed  as  a  test  i'ur  acids  and 
leing  changed  into  red  by  the  former,  and  into  green  by  the 
tola  tricolor.  Heart  s-ease,  and  other  species,  have  been  used 
»ent  expectorants.  V.  tricolor  is  the  origin  of  all  the  culti- 
ieties  of  pansy. 
Drder   19. — Dri»mirrB.    the    Sundew  Family.     (Poljfpet, 

Sepals  d,  persistent,  equal ,  asstivation  imbricated.  Petals 
mooa.  Stamens  free,  withering,  alt«rDate  with  the  petals,  or 
re ;  anthers  bi'.ocular,  with  longitudinal  dehiscence.  Ovary 
lyles  usually  3-5,  sometimes  1  or  wanting.  Fruit,  a  uni- 
r  spuriously  trilocular  capsule,  3-5-vaIved,  with  loculicidMl 
e,  occasionally  indehiscent.  Seeds  numerous,  either  al- 
i  or  exalbuminous ;  embryo  minute  and  erect. — Herbaceous 
Ji  alternate  leaves,  usually  inhabiting  marshy  places.     They 

in  various  parts  of  the  world,  in  Europe,  North  and  South 
China,  East  Indies,  &c.  The  order  has  been  divided  into 
ms : — 1.  Drosereffi,  styles  3-5,  albumen  present,  leaves  with 
B  vernation,  and  furnished  with  glandulnr  hairs ;   stipules  in 

of  fringes.  2.  Parnassiese,  some  of  tliu  stamens  sterile; 
)r  none ;  no  albumen  nor  glandular 
enera,  and  upwards  of  'JO  species. 
da,  Diontca,  Parnassia. 
Tie  Droterat  have  a  more  or  less  acid  taste,  combined  with 
ridity.  Some  of  them  are  said  to  be  poisonous  tfl  citlile. 
.ves  are  furnished  with  glandular  capitate  hairs,  which  are 
fith  drops  of  fluid  in  sunshine  ;  hence  the  name  Sundew  or 

An  Italian  liqueur,  called  Hossoli,  derives  its  name  from  u 
used  in  its  manufacture.  Some  of  the  Droseras  have  dyeing 
IL  Dionwa  mMcipiila,  YeuMs'i  fly-trap,  is  a  North  American 
i^ing  the  laminae  of  the  leaves  in  two  halves,  each  furnished 
e  irritable  hairs,  which,  on  being  touched,  cause  the  folding 
risions  in  an  upward  direction  (fig.  186,1(684).  AUlrocan- 
ttloaa,  an  aquatic  found  in  the  South  of  Europe,  is  dis- 
d  by  its  whorlcd  cellular  leaves,  or  floating  bladders.  Par- 
tiutris.  Grass  of  Pamasstis,  has  remarkable  gland-like  bodit-s 
the  stamens  (fig.  304).  These  are  probably  an  abortive 
be  staminal  organs.  Lindley  looks  upon  them  as  bundles  of 
■sd  places  the  genus  among  HypericaccsB.  The  stamens  of 
I  are  irritable,  and  move  towards  the  pistil  in  succession 


li.-iirs.     There  are   » 
Examples — Drosern, 


l^er  20. — PairB'i'u'rvt  the  Milkwort  Family.  {Poli/pet. 
^■fpals  5,  very  irregular,  distinct ;  3  exterior,  of  which  ]  is 
fll^  2  inferior ;  2  interior,  asually  petaloid,  lateral ;  sesti- 
ibricated.     Petals  hypog^'nous,  unequal,  usually  3,  of  which 
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1  is  unterlor,  and  larger  than  the  rest,  and  3  are  altaaate  vi& 
upper  and  lateral  sepals ;  sometimes  there  are  5  petab,  S 
very  minute;  the  anterior  petal,  called  the  keel,  b  ofien 
Stamens  hypogynous,  8,  monadelphoua  or  diadelpboos ;  ani 
vate,  usually  1 -celled,  and  having  porous  dehiscence.  Oraxj 
bilocular ;  ovules  solitary,  rarely  2 ;  style  simple,  curred ; 
simple.  Fruit  dehiscing  in  a  loculicidsd  manner,  or  indeluMat 
Seeds  pendulous,  aiiatropal,  stropbiolate  at  the  hilum;  alboao 
fleshy ;  embryo  straight. — Shrubs  or  herbs  with  alternate  or  oppoMi 
esstipulnte  leaves.  They  are  found  in  all  qoaners  of  the  gMft 
Authors  mention  21  genera,  including  503  spedea.  Eamfbt— 
Polygalii.  Securidaca.  Krameria. 

773-  In  the  appearance  of  their  flowers,  the  plant*  of  tlut 
have  a  resemblance  to  PapilionaceiB.  They  are  distiogoishtdL 
ever,  by  the  odd  petal  being  inferior,  and  the  sepal  lupoka. 
are  generally  bitter,  and  their  roots  yield  a  milky  juice. 
Sentga,  Snake-root,  is  a  Nortli  American  spedea,  Uie  root  of  wla^i* 
used  medicinally,  in  large  do^es,  as  emetio  and  calluatifl ;  and  i* 
small  doses  as  a  siimuUnt,  sudorilic,  expectorant,  aad  nalagcgw 
It  contains  an  acrid  prindple,  called  polygalin,  seoegin,  uid  poljlt'i' 
acid.  The  name  of  Snake-root  was  given  from  its  supposed  nia  ■•  ■ 
antidote  to  the  bite  of  the  rattle-snake.  Krameria  tnandf,  a  ?•> 
uvian  plant,  famishes  Bhatany-root,  which  is  employed  as  a  pa«8&I 
and  pure  astringent  in  cases  of  hemorrhage,  and  chronic 
discharges.  Its  infusion  is  of  a  blood-red  colour,  and  has  been  V* 
ployed  to  adulterate  port  wine. 

774.  Order  21. — TrcfMa^niec^  the  Porewort  fiunny.     (Po^ 
Hypog.)     Sepals  4-5,   slightly   coherent,  deciduous,  with  a  wlw* 
Bstivution.      Petals   4-5,    dec-iduous,    with   an    involute   wtdnU^ 
Stamens  hypogynous,  distinct,  S-10,  2  before  each  petal;  anther^ 
or  tetm-theeal,  with  porous  dehiscence  (fig.  324).     Orarjr  bikwite 
with  1-3  pendulous  ovules  in  each  cell ;  style,  1 ;  stigmas  1-S.    ttit 
a  2-celled,  2-valved  capsule,  with  loculicidal  dehiscence.     Seeds  Utr 
tropal,  pendulous,  with  a  caruncula  at  the  ajicx ;  embrjo  cyiindticA 
straight,   in  the  axis  of  fle&hy  albumen. — lleath-Uke  ahnitM^ 
hairs  usually  glandular,  alternate  or  verticillate  exstipaiat* 
and  solitary  axillary  1 -flowered  pedicels.     They  are  nativi 
Holland.     Nothing   is   known  regarding  their  pn^>erties. 
mention  3    genera,  mduding  17  spedea.      jgrompfaa— Tetratbta 
Tremandra. 

775.  Order  22. — TKmaHratm,  the  Tamarisk  Faauly.  (iHf* 
n^pog.)     Calyx  4-5  partite,  pet^tent,  with  imbricaud  Mima* 
Pi'tals  4  5,  hypogynous,  or  perhaps  inserted  at  the  baaa  of  iIm  liiT*- 
marcoscent,  with  imbricated  sestivation.     Stametta  hypog]riiaai,fr*M  < 
monadeliihous  (fig.  311),  equal  to  the  petaif  b  number,  or  vm*  i*j 
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many ;  antliers  dithecal,  introrse,  with  longitudinal  dehiscence.     Ovary 
anilocolar;  styles,  3.     Fruit  a  3-valved,  1 -celled  aipsule,  with  loculi- 
ddal  dehiscence.     Seeds   numerous,  anatropal,  erect  or   ascending, 
comose ;  albumen  0 ;  embryo  straight,  with  the  radicle  next  the  hiluni. 
— Shrubs  or  herbs,  with  alternate  scale-like  leaves,  and  racemose  or 
ipiked  flowers.     They  abound  in  the  Mediterranoiia  region,  and  are 
confined  chiefly  to  the  eastern  half  of  the  northern  hemisphere.    Many 
«re  found  in  the  vicinity  of  the  sea.     They  have  a  bitter  astringent 
bvk,  and  some  of  them  yield  a  quantity  of  sulphate  of  soda  when 
boned.     The  sacclmrine  substance  called  Mount  Sinai   Mnnna,  is 
^ded  by  TanutrLc  mannifera.     Lindicy  mentions  3  genera,  com- 
prising 48  known  sjwcies.     Examples — Tainari.x,  Myiicjuia. 
776.  Order  23. — FmBkcni«cr»,  the  Frankenia  Family.     {Polypd. 
7.)     Sepals  4-6,  cohering  into  a  tube,  persistent.     Petals  4-5, 
«mate  with  the  sepals,  hypogynous.     Stamens  hypogynous,  equal  in 
nber  to  the  petals,  and  alternate  with  them,  sometimes  more  nuiner- 
;  anthers  biloculur,  with  longitudinsil  dehiscence.     Ovary  unilocu- 
',  with  parietal  placentas ;  style  filiform,  often  trifid.    Fruit  a  1  -celled, 
Uy  3-valved  capsule,  with  septicidal  dehiscence.     This  latter  dis- 
lisbes  them  from  the  Violet-worts  to  which  they  are  allied.    Seed* 
'  minute,  numerous,  anatropal ;  envbryo  straight,  in  the  axis  of 
liy  albumen. — Herbs  or  undershrubs,  with   opposite   cxstinulate 
ires.    They  are  found  chiefly  in  the  southern  parts  of  Europe,  and 
I  the  north  of  Africa.     Two  species  arc  natives  of  the  Cape  of  Good 
one  of  South  America,  four  of  New  Holland,  and  three  of 
ftte  Asia.     None  have  been  found  in  tropical  India,  or  North 
nca.     Tliey  are  said  to  have  mucilaginous  and  slightly  nroniatic 
operties.     General,  4  ;  species,  24.     Kiample — Frankenia. 

Order  24. — Etaiioacr«,  the  Wuier-pepper  Family.     {Poliiprt. 

y.)     Sepals  3-5,  free,  or  slightly  coherent  at  the  base.     Petals 

nate  with  the  sepals,  hypogynous.     Stamens  hypogynous,  equal 

twice  as  many  as,  the  petals.     Ovary  tri-quinquelocular;  styles 

llti^iuas,  capiuite.    Fruit  capsular,  3-5-celled,  8-.T-valved,  loculi- 

;  pl.'jcenta  central.    Seeds  00,  exalburainous,  anatropal ;  embryo 

ndrical  and  slightly  curved. — Annual  marsh  plants,  with  hollow 

ping  stems,  and  opposite  stipulate  leaves.     They  are  found  in  nil 

I  of  the  globe.    Some  of  them  have  acridity,  and  hence  the  nnnie 

-pppper.     Genera  6,   and  species  22,  according  to    Lindloy. 

I  El.iiines  are  natives  of  Europe  and  Asia.  Bergias  of  the  Capo  of 

ili.>p«  and  the  East  Indies,   Merimea  of  South   America,  and 

jiclis    of   the    Syrian    region.      Examples — Elatine,     Bergia, 

ntnca,  Tetradiclis. 

Order  2  J — CarTcphriiacc*,  the  Chickwced  Family,    {Pohjjitt. 

.)     Sepals  4-5  (fig.  571),  free  (fig.  2G9),  or  united  in  a  tube 

290  c,  553  c),  persistent     Petals  4-5  (fig.  571),  hypog^&oui, 
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They  inhabit  chiefly  temperate  and  cold  regions.     According  to  the 

calculation   of  Humboldt,  Cloveworts  constitute  ^',  of  the  flowering 

plants  of  France,  ,y  of  Germany,  ,\,  of  Lapland,  and  ^  of  North 

America.     Those  luund  within  the  tropics  are  usually  met  with  on 

tegh  devations  and  mountainous  tracts,  many  of  them  exclusively 

Tegttate  in  regions  of  the  lowest  temperature.     The  order  has  been 

divided  into  three  suborders: — 1.  Aisineaj,  sepals  distinct  (fig.  269), 

«nd  opposite  the  stamens,   when  the  flowers  are  isostemonous.     2. 

SilraesB,  sepals  cohering  in  a  tube  (flg.  290  c),  opposite  the  stamens, 

vhen  the  flowers  axe  isostemonous.     S.  Mollugincu?,  sepals  distinct  or 

Marly  so,  alternate  with  the  stamens,  when  isostemonous.   Authors 

■oeutioii  A9  genera,  and  llUU  species.  Exauiplei — Alsine,  Cerastium, 

Diwilhus,  Silene,  MoUugo. 

779.  ITie  plants  of  this  order  are  usually  insipid,  but  according  to 
Milapert  and  Bonnet,  some  are  poisonous.  The  poisonous  quality  is 
Abated  by  them  to  the  principle  called  Saponine,  which  exists  in 
niiny  of  the  species  of  Saponaria,  Silene,  Lychnis,  and  DianOma. 
To  Saponine,  also,  is  due  tlie  saponaceous  or  soap-like  properties  of 
'lie  iilaois.  Uonkcntja  pcploidcs  |jas  been  used  as  ii  pickle.  In  Iceland 
It  wrves  as  an  article  of  food.  The  greater  part  of  the  )*lniits  of  the 
Order  are  weeds,  but  some  are  showy  garden  flowers.  To  the  latter 
Oij  be  referred  all  the  varieties  of  Dmnthvs  Caryop/iyllus,  Clove-pink 
or  Carnation,  Picotees,  Bizarre.s,  and  Flakes,  numerous  species  of 
Pink,  Campion,  &c.  The  varieties  of  Carnation  depend  on  the  mode 
•n  which  the  coloured  stripes  or  dots  are  arranged  on  the  petals, 
•lid  the  entire  or  serrated  appearance  of  their  edges.  The  formation 
^f  the  placenta  in  the  Caryophyllaccoe  has  given  rise  to  much  dis- 
dunion,  some  looking  upon  it  as  a  marginal,  others  as  an  a.\ile  for- 
iBUion  (%  443). 

780.  Order  26. — v«»taBiii«r»,  the  Viviania Family.  (Pohfpet. Hypog.) 
Sepib  b,  united.  Petals  5,  hypogynous,  unguiculate,  persistent,  with 
'witted  (estivation.  Stamens  10,  hypogynous;  filaments  free;  anthers 
bilocolar,  opening  longitudinally.  Ovary  free,  3-celled ;  stigmas  3. 
Ctpsule  3-celled,  3-valved,  loculicidal ;  seeds,  2  in  each  cell,  with  it 
«urred  embryo  lying  among  fleshy  albumen. — Herbaceous  or  sufiruti- 
«o«e  plants,  with  opposite  or  verticillate  exstipulate  leaves.  All  the 
•Bembers  of  this  order  which  have  yet  been  discovered  mhabit  Chili 
Wd  South  Brazil.  They  h.ive  no  properties  of  importance.  Genera,  4  ; 
^Wciet,  1.^.     Kxamples — Vivianiii.  (_  ii'*;irH;i 

7fll.  Order  27. — maiTarms  the  Mallow  Family.  (Pohjpct  Hy}>og.) 
I  5  (fig.  577),  rarely  3  or  4,  more  or  less  cohering  at  the  base 

'874  e),  with  a  valvate  sstivation  (fig.  263),  often  bearing  an  external 
talyx  (tpicalyx)  or  involucre  (fig.  274  b).  Petals  equal  in  number  to 
>l>e  sepals;  aestivation  twisted  (fig.  2C4).  Stamens  00  (fig.  578  a), 
liypogjnous,    all  perfect;   filaments    monadelphous   (fig.    578   ()   ur 
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or  eobering ;  styles  as  many  as  the  carpds  (fig.  578  •),  OBilri  <r  iM- 
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583)  *,  cotyledons  twisted  or  doubled  (fig.  584). — Herba- 

ttous  plants,  trees  or  shrubs,  with  alternate  stipulate  leaves  (fig.  576  «X 

>,  or  le.w  divided,  and  often  with  stellate  hairs  (fig.  82).     They  are 

1  chiefly  in  tropical  countries,  niid  in  the  warm  parts  of  the  tein- 

ile  zone.     This  liimily  is  clo.soly  related  to  the  Sterculiads,  includ- 

»hich  ihey  have  been  calculated  to  I'urm  jfj-  of  the  flowering  plants 

ily,  f^  in  France,  ^  j ^  in  Sweden    In  T.^p!and  they  are  un- 

sn.    They  form  ,,^y  of  those  plants  met  with  in  temperate  parts  of 

Korth   America,  ^  in  the  equinocdnl  parts  of  the  same  continent; 

tildng  into  account  the  vegetation  of  the  valleys,  they,  according  to 

Unmboldt,  form  jL  of  the  flowering  plants  in  the  tropics,  jj^^  '"  '^* 

B|>erate  zone,  and  ore  not  found  in  the  frigid  zone.  Authors  cnume- 

48  genera,  including  1050  species.    The  order  has  been  divided 

•  three  tribes : — 1.  Malveas,  an  involucre  present;  fruit  apocarpous 

t|>arable.     2.  IlibiscesB.  an  involucre  ;  fruit  syncarpous.    3.  Sideaa, 

Einvolucre;    fruit  either  apiicurpuus  or  syncarpous.      Examples-- 

Btera,  Malva,  Hibiscus,  Sida. 

82.  The  plants  of  the  order  are  all  wholesome,  and  yield  mucilage 

irge  quantity.     Some  furnish  materials  for  cordage,  others  supply 

■Iton.     Malva  Sj/lvestris,   Common   Mallow,   and  AlUieea  officinalis, 

I  Marsh  Mallow,  are  employed  medicinal  ly,  as  demulcents  and  emal- 

Tlie  lat«?r  is  the  Guimauve  of  the  French.     The  (lowers  of 

I  roaeoL,  the  Uollyhock.  are  officinal  in  Greece  for  similar  pur- 

tlie  plant  also  yields  fibres   and  a  blue  dye.      The  petals 

talon  Alcen,  and  Hibiscus  Romt-mtemis,  possess  astringent  pro- 

the  Chinese  make  use  of  them   to  blacken  their  eyebrows 

the  leather  of  their  shoes.     The  (lowers  of  AbutUon  esculeiitum, 

■tid  the  fniit  of  Ahilmoschus  esculentus,  called  Ochro,  are   used  as 

•nicies  of  food.     Hibiscus  cannabinus  is  the  source  whence  sun-hemp 

^*^procured  in  India.     Other  species  of  Hibiscus  as  well  as  Paritium 

ntm  yield  useful  fibres.     The  bark  of  Paritium  elatum  furnishes 

Bitst.     Cotton  is  composed  of  the  hairs  surrounding  the  seeds 

Nrious  species  of   Gossypium.     These   hairs,   when  dry,  exhibit 

the    microscope   a   peculiar    twisted    appearance.      Gossi/pium 

seems  to  be  the  specias   which  yields  the  best  cotton ; 

*Oe  Sea-Island,  New  Orleans,  and  Georgian  cotton  being  produced 

•>y  varieties  of  it.      Gossypium  peruvianum  or  acuminatum  furnishes 

fte  South    American    cotton ;    Gossypium   herbaceum,    the    common 

toMor    orf    India.     G.    arboreum    is    the    Indian-tree    cotton.     The 

I^Jhtoene  Nankin  cotton  is  furnished  bv  a  vari''ty  of  G.   kerhiiceum. 

l"he  qoality  of  cotton-wool  depends  on  the  length,  strength,  and  firra- 

•»«■  of  the  tisane,  or,  as  it  is  called,  the  staple.     These  essential  attri- 

VWea  are  modified  by  the  cleaiiliiiiss  and  the  colour.     Long-stapled 

^oUons  are  generally  used  for  the  twist  or  warp,  and  short-stapled  for 

t^  weft.     The  value  of  cotton  varies  not  only  according  to  the  species, 
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filaments  Tariouslj  united;  anthers  2-cened,  extrone.  n 
(rmreiy  3)  carpels,  either  distinct  or  cohering;  styles  eijaal  id 
to  the  carpels,  free  or  cohering ;  OToies  ortbotropal  (fig.  5^3 
tropaL  Fruit  capsular,  usuallj  with  5  cells,  or  fcillimhr 
cnlenL  Seeds  often  with  a  wooUj  coveriog;  with  ■  6eili- 
perisperm  (rarely  OX  and  either  a  straight  or  a  carroil 
cotyledons  leaiy  or  thick,  plaited  or  rolled  round  the  pi 
Trees  or  shrubs,  with  alternate  leaves,  which  are  ehbs  « 
oomponnd,  deciduous  stipules,  and  oiWn  a  stellate  pnbsaono 
are  distinguished  from  Nfalraoee  by  their  ditbecml  extnna 
lliey  inhabit  warm  climates.  The  order  hat  been  dirided 
following  sections : — 1.  Bombaoee,  wiiU  lit:rmaphrodite  flM 
palmate  or  digitate  leaircs ;  foand  most  abundaatly  is  « 
2  Helicteres,  with  hermaphrodite  flowers  and  sinipse  Imv* 
rently  unknown  in  Africa.  3-  Scerculieie,  with  iiiiiw  iimI 
and  either  simple  or  palmare  leaves ;  chiefly  in  Imfia  MM 
Authors  mention  37  genera,  including  138  specieiw  JSi 
Bombax,  Uelicteres,  Sterculia. 

784.  The  plants  are  mocilaginoos  and  demulcent ;  mao* 
fer  food,  others  supply  a  material  like  cotton.  The  sSkj  a 
rounding  the  se«ds  of  Bombax  CtAa,  the  Silk -cotton  tree^  wn 
staffing  cushions  and  chairs,  and  for  various  other  domestie  ] 
They  cannot  be  luanufacrured.  in  conseqnence  of  no  adhesinsi 
between  the  hairs.  The  trunk  of  the  tree  is  made  into  OBBOO^ 
tenia  diffitata,  the  Baobab  tree  of  Senegal,  or  monkey-bread, 
the  largest  known  trees.     Its  trunk  sometimes  attains  a  dii 


thirty  feet,  while  ita  height  is  by  ik>  means  in  proportioii. 
at  its  (rnit  ^&mnh>iiBrca\  is  mttd  as  ftn  artiele  of  feoiL       It 


iai 


B\TTNKElAfE^ — ^nUACE-e. 


887 


KUHmpUUanoidei  is  culled  the  Hand-|ilant  of  Mexico,  on  account  of  ita 
•»•  peculiarly  curved  anthers,  which  resemble  a  claw.  Helicteret 
(from  tielie,  a  snail)  ia  so  named  on  account  of  its  twisted  truii.  The 
Kola,  mentioned  by  African  travellers  as  being  used  to  sweeten  water, 
II  the  seed  of  Sti-rciilin  tonientosn  or  acviniinttn. 

785.  Order  29. — BTun*rtare«.  the  Byttneria  and  Chocolate  Family, 
(Poll/pet.  Hi/pog.)  Calyx  4-5  lobed,  valvate  iu  sestivation  (tig.  261  c). 
Petala  4-5  or  0,  oflen  elongated  at  the  apex,  with  a  twisted  or  indu- 
plicste  aestivation  (fig.  261  p).  Stamens  hypogynous,  either  equal  in 
mmber  to  the  petals,  or  sorae  multiple  of  them,  more  or  less  mona- 
ddphous,  some  of  them  sterile;  anthers  bilocular,  introrse.  Ovary 
free,  composed  usually  of  4-10  carpels  arranged  round  a  central  column; 
tj\«*  terminal,  as  many  as  the  carpels,  free  or  united  ;  ovules  2  in  each 
iwolament.  Fruit  ctipsular,  either  with  loculicidal  dehiscence,  or  the 
Mrpeb  separating  from  each  other.  Seeds  aoatropal,  often  winged ; 
•robryo  straight  or  curved,  lying  usually  in  fleshy  albumen  ;  cotyledons 
sther  plaited  or  rolled  up  spirally. — Trees,  shrubs  or  undershrubs, 
»ith  alternate  leaves,  having  either  deciduous  stipules  or  0,  and  stel- 
Itte  or  forked  hairs.  They  abound  in  tropical  climates.  Authors 
Ouinemte  48  genera,  embracing  413  species.  Byitneriads  are  otlen 
taited  with  Stercnliads,  from  which  they  are  distinguished  by  thar 
•lightly  monadelphous  stamens,  and  anthers  turned  inwards.  Their 
hro-celled  anthers  and  not  columnar  stamens  distinguish  them  from 
Hallow-worts.  The  order  has  been  divided  into  sis  suborders  founded 
"a  the  following  genera ;  Examples — Lasiopetalum,  Byttneria,  Her- 
Ouuinia,  Dombeya,  Eriolsena,  and  Philippodendron. 

786.  The  plants  abound  in  mucilage,  and  many  yield  cordage. 
the  seeds  of  Theobroma  Cacao  are  called  Cacao-beans,  and  are  the 
thief  ingredient  in  chocolate,  which  contains  also  sugar,  arnotto,  vanilla, 
■od  cinnamon.  The  seeds  by  pres.sure  yield  a  fatty  oil,  called  Butter 
of  Cacao.  They  contain  a  crystalline  principle  analogous  to  caSeine, 
^ed  Theobromine.  The  Cocoa  of  th  e  shops  consists  generally  of  the 
tXMSted  beans,  and  sometimes  of  the  roasted  integuments  of  the  beans, 
ground  to  powder. 

787.  Order  30. — TiUncr*.  the  Lime-tree  Family.  (Polypet.  Hypog.) 
8ep«la  4-5,  with  a  valvate  aestivation.  Petals  4-6,  entire,  rarely  want- 
iltt.  Stamens  hypogynous,  free,  or  united  by  the  enlarged  border  of  the 
■talk  of  the  pistil  (fig.  316, 1,  2),  usually  ao  ;  anthers  2-celled,  dehiscing 
lottgituditially  or  by  pores,  occasionally  some  abortive  (fig.  316,  2). 
bbk  often  large  and  glandular.  Ovary  solitary,  formed  by  the  union 
Of  2-10  carpels;  style  1 ;  stigmas  as  many  as  the  carpels.  Fruit  dry 
*  pulpy,  either  mnltilocular  with  numerous  seeds,  or  by  abortion  nni- 
locnlarand  I -seeded.  Seeds  anatropal ;  embryo  erect  in  the  axis  of 
leahr  albumen,  with  flat,  leafy  cotyledons  (6g,  510). — Trees  or  shrubs, 
tmnij  herbaceous  plants,  with  alternate  stipulate  leaves  (fig.  195). 
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•  bcniipliere,  where  they  ferm  timber  tieeL  Tbe  oHer  haa  b(ca 
fivided  into  two  aecdoos: — 1.  UlSec.  witb  entire  petals  or  0,  lad 
— rtifin  «lffti«»i«tgtn«gi»~««Miij  S.  Elcocaipeae,  with  beented  pailii, 
■od  aathan  opemng  at  the  apex.  Authors  enainermte  41  gcBeia,  ia- 
dndiog  S63  apecica.  ExtrnpUi  "Hlia,  Corchoixia,  Grewia,  Anta- 
lelia,  ElaBocarpos. 

788.  The  planta  poaaess  mticilagiDoiu  properties,  and  nanyof  ika 
furnub  escelleot  materiab  for  cordage.  The  fruit  of  acme  ia  adilfe 
From  the  gummy  matter  they  contain,  iome  have  be«D  employed  ■ 
demulcents.  The  inner  bark,  the  bast  or  bass,  of  the  Linden  or  \ja^ 
tree  (TiZta  Eurcpcea),  ia  tough  and  6brous,  and  from  it  are  maoufiMtan^ 
Rutfian  mats.  The  bark  of  Lufiea  jnuuUjiora  is  used  in  Brad  kt 
tanning  leather.  An  infusion  of  the  flowers  is  used  on  the  contioMl 
aa  an  aniispusmodic  and  expectorant.  Corcfiorut  captularm  tn  Mb 
furnishes  Jute  used  for  coarse  carpets  and  gunny  bags.  The 
of  Corchorus  oUtonut,  Jew's-mallow,  are  used  as  a  culinary  veg< 
C.  p'/ri/oriiu*  yields  fibres  in  Japan. 

789.  Order  31. — DinerMorpacca,  the  Sumatr»-Camphor  Fi 
(Polpet.  Hypog.)  Calyx  tubular,  5-lobtd,  unequal,  ttaked, 
and  afterwards  enlarged,  witli  an  imbricated  (estivation.  Petab 
g3mon8,  sesnle,  often  combined  at  the  base,  with  a  twined  «stin^. 
Stamens  indefinite,  hypogynous ;  filaments  dilated  nt  the  base, 
distinct  or  irregularly  cohering ;  anthers  inn.ite,  bilocnlar. 
opening  by  terminal  fissures.  Torus  not  enlarged  in  a  diik-lOca 
ner.  Ovary  superior,  8-cclled;  ovules  in  pairs,  pendulous;  sttia 
stigmn  simple.  Fruit  coriaceous,  unilocular  by  abortion.  8-TWT*d 
indehisccnt,  surrounded  by  the  calyx,  which  is  prolonged  in  tb»ta»j 
of  long  wing-like  lobes.  Seed  solitary,  exalbuminous ;  cotyledooxA* 
twisted  and  crumpled  ;  radicle  superior. — Trees  with  altenwta 
having  an  involute  vernation,  and  deciduous  convolute  stipules.  1M] 
nre  found  in  India  and  especially  in  the  eastern  islands  of  the 
Archipelago,  where,  according  to  Blume.  they  form  the  UrgeW 
of  the  forest.  There  are  about  9  known  genera,  including  57  ^ 
Examptet — Diptcrocarpus,  Valeria,  Dryol^alanopa. 

71)U.  The  treat  belonging  to  this  order  are  haadaooM  M 
111,  and  they  abound  in  resinous  juice.     A  kind  of  Camphor  k 
Oiirad  in  Sumatra  from  Dryobalanops  Camphora  or  oromitiM. 
•wratod  In  otTttaUine  mawes  naturally  into  carttiea  in  tha  wood. 
it  \m»  volatile  than  the  common  camphor  of  oommcroc.     h  m^ 
thk  cam^or  onl^  aAer  attaining  ■  oonaidcnlilc  agti    In  in  p 
Mala  it  l^lda  on  inoaion  m  pale  TeiK>«»  liqnid,  oalM  the  Bqnia  « 
pborof  BotneoandSaautzis  which  ooomlaof  nriaaodsnlMli'l 
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Dg  a  oamphoraceous  odour,  [ndian  copal,  or  Gum  animi  of  com- 
lawe,  is  the  inspissated  varnish  got  from  Valeria  Indica.  The  fruit 
f  this  tree  yields  to  boiliag  water  the  celebrated  butter  of  Canara,  or 
Pinei  tallow.  Various  species  of  Diplerocarpus  yit-lJ  a  substance  like 
B*t»ini  of  Copaiva.     D.  turbimiUis  yields  wood-oil. 

791.  Order  32.— Chtaii«ee»e,  theChlajrad  Family.  {Polypet.  Hygog.) 
Invdncre  1-2- flowered,  persistent.  Sepals  3,  small.  Petals  5-6, 
bpogynoua,  sometimes  combined  at  the  base  where  they  are  broader. 
Ipiens  10,  or  indefinite ;  (ilaments  cohering  at  the  base,  and  united 
IPie  base  of  the  petals ;  atithers  roundish,  free  or  united,  bilocular. 
Onnr  Rogle,  trilocular;  style  1,  filiform;  stigma  trifid.  Capsule 
l-QcUed,  or  by  abortion  1 -celled.     Seeds  solitary  or  numerous,  sus- 

Red,  attached  to  a  central  placenta  ;  embryo  in  the  axis  of  fleshy 
Dmy  albumen;  cotyledons  leafy,  undutntcd. — Trees  or  shrubs, 
•itli  alternate  stipulate  leaves,  found  in  Madagascar.  Their  proper- 
ties are  unknown.  There  are  four  genera  enumerated,  including  pro- 
Ubly  about  8  or  10  species     Examples — Sarcoleena,  Leptolajna. 

792.  Order  33. — TerB»ir«niiacr».  the  Tea  Family.  {Polypet.  Hj/pog.) 
itf»is  5  or  7,  concave,  coriaceous,  deciduous,  the  innermost  often  the 
tamest ;  astivation  imbricated  (fig.  265  c).  Petals  5,  6,  or  9,  often 
W&bioed  at  the  base  (fig.  265  p).  Stamens  indefinite,  hypogynous  ; 
IknwDts  free,  or  united  at  the  base  into  one  or  more  parcels  ;  anthers 
iBiatile,  or  adnate,  dehiscing  longitudinally.  Ovary  multilocular ; 
kjrles  2-7.  Fruit  either  a  capsule,  2-7  celled,  opening  by  valves,  or 
oriaoeous  and  iudcliiscent.  Seeds  attached  to  the  axis,  few  and  large ; 
Ibamen  0,  or  in  very  small  tiiiantity ;  embryo  straight  or  bent,  or 
llded  back  ;  radicle  next  the  liilum  ;  cotyledons  very  large,  often  con- 
aning  oil. — Trees  or  shrubs,  with  alternate  coriaceous,  exstipulate 
■ret,  wiich  are  sometimes  dotted.  They  abound  in  South  America, 
id  many  occur  in  India,  while  others  inhabit  China  and  North 
Aerica.  There  are  3!)  genera,  and  154  species  enumerated.  £1- 
npUs — Temstnemia,  Gordonia,  Camellia,  Thea. 

793.  The  most  important  plants  of  this  order  are  those  which  yield 
E*.  Considerable  discussion  has  taken  place  regarding  the  Tea  plants ; 
ine  say  that  there  is  only  one  species ;  others,  two ;  others,  three. 
>nane  visited  the  black  and  green  tea  districts  of  Canton,  Fokien, 
kd  Chekiang,  and  he  says  that  the  black  and  green  teas  of  the  nor- 
ftn  districts  of  China  are  obtained  from  llie  same  species  or  variety, 
t.  that  cultivated  in  Britain  under  the  name  of  T/iea  viridis ;  while 
(  black  and  green  teas  from  the  neighbourhood  of  Canton  are  made 
km  the  species  or  variety  cultivated  in  this  country  under  the  namu 

TTietx  Bohea.  Some  make  the  Assam  plant  a  different  species,  and 
■i  recognize  three,  Thea  Cantoniemit  or  Bohea,  Thea  viridis,  and  TTiea 
mgfniea.  The  quality  of  the  tea  depends  much  on  the  season  when  the 
■bare  picked,  the  mode  in  which  it  is  prepared,  as  well  as  the  district 
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la  1856,  tlie  UHal  imporca  were  63,5UU,00U  lbs.  An 
aoooont  ot  the  Tea  plants,  and  the  manufacture  of  Tea,  will  Hj 
fonnd  m  Fonune*  **  Travels  in  China,"  in  Ball's  ''Aoeooal 
ihe  Culdraiion  and  Mannfartare  of  Tea,"  Eoyle's  "  niusttatkiai 
HimalaTaD  BotanTi'and  his  "  Prodactive  Besoorcesof  India.'  Tiui 
ObmSm  is  pnaed  on  aooonnt  of  its  showy  flowers.  There  ire 
oos  culdrated  Tarieties  ai  CameUia  japontea,  many  of  which  can  CDdMj 
the  climate  of  Britain  when  trained  on  a  wall  with  a  southern  czpotBi% 
or  slightlj  protected.  In  China,  Camellia  Saaatqiia,  or  Saaaa<{a>  H> 
b  cultivated  00  aoooont  of  its  flower^  which  are  nid  to  impart  fi>- 
grance  and  flavour  to  other  teaa.  CumieHia  oUi/era  yields  a  valiabkdL 
794.  Order  34 — Wmtmttm.  the  Olax  Family.  (Polfptt.  Bffo^ 
Calyx  small,  gamoaepalous,  entire  or  toothed,  often  beooming  auj 
large  and  fleshy;  estivation  imbricated.  Petals  3-6,  hypcgjmMS 
free,  or  adhering  in  pairs  by  means  of  the  (tamens  j  cstivaUon  nlnM. 
Stamens  hypogynous,  some  fertile,  others  sterile;  the  former  }-ll^ 
alternate  with  the  petals,  the  latter  opposite  to  the  petab ;  filiaa> 
compressed;  anthers  innate,  bilocular,  with  longitnrf'--'  '  ^ -trftf 
Ovary  1-3-4-celled ;  ovules  1-3,  pendulous  from  at  ' 

style  fllilbrm  ;  stigma  simple.  Fruit  fleshy,  indehisftn^  onto  nu- 
rounded  by  the  enlarged  calyx,  unilocular,  monospennaL  8<td  ssr 
tropal,  pendulous ;  albumen  copious,  fleshy ;  embryo  iman,  i*  (^ 
base  of  the  albumen. — Trees  or  shrubs,  with  simple,  alMraatc^  ex**- 
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palate  leaves,  which  are.  however,  sometimes  abortive.  They  are 
chiefly  tropical  or  subtropical — being  found  in  the  East  Indies,  New 
Holland,  and  Africa.  One  only  is  known  in  the  West  Indies.  A 
few  are  from  the  Cape  of  Good  Hope.  Little  is  known  in  regard  to 
their  properties.  Olax  zeylmiicn  has  a  fetid  wood  with  n  saline  taste 
tnd  is  employed  in  putrid  fever* ;  its  leaves  are  used  in  a  aalod. 
There  are  42  genera,  and  128  species  enumerated.  Examples — Olax, 
Opilia,  Icacina. 

795.  Order  35. — Aanmttnectat,  the  Orange  Family.  (^Pohjpet. 
Bypog-)  Calyx  urceolaleor  canipanulate,  short,  3-5-toothed,  wither- 
ing. Petals  8-5,  broad  at  the  base,  Bometiraes  slightly  coherent; 
estivation  imbricated.  Stamens  equal  in  number  to,  or  a  multiple 
oii  the  petals;  filaments  flattened  at  the  base,  distinct  or  combined 
Hiio  one  or  more  parcels ;  anthers  erect.  Thalamus  enlarged  in  the 
fcrm  of  a  hypogynous  disk,  to  which  the  petals  and  stamens  are 
»tt»ched.  Ovary  free,  raultilocular;  style  1;  stigma  thickisb,  some- 
*li«i  divided.  I'Vuit  a  hesperidium,  having  a  spongy  separable  rind, 
tnd  pulpy  separable  cells  (^  552).  Seeds  anatropal,  attached  to  the 
Wis,  solitary  or  several,  usually  pendulous,  having  the  chalaza  and 
r»phe  usually  well  marked  ;  perisperm  0 ;  embryo  straight ;  cotyle- 
Qons  thick  and  fleshy. — Trees  or  shrubs,  usually  conspicuous  for  their 
beiuty,  with  alternate,  often  compound  leaves,  which  are  articuluted 
With  a  usually  winged  petiole  (fig.  185).  They  abound  in  the  East 
Indies.  Limouia  Laureola  is  reiiiaikiiLile  as  (lie  only  plant  of  thin 
iunily  found  on  the  tops  of  cold  and  lot\y  mountains,  where  it  is  for 
•ume  months  of  the  year  covered  with  snow.  There  are  23  genera, 
•od  nearly  101  species  enumerated.  Examples — Citrus,  Limonis, 
Tripli.'isia. 

7iiO,  The  plants  exhibit  in  every  part  receptacles  of  volatile  oil. 
Tlie  oil  abounds  in  the  leaves  and  in  the  Hud  of  the  fruit.  It  is  fragrant 
•od  bitter.  The  fruit  has  a  more  or  less  acid  pulp,  and  the  woud  is 
generally  compact.  The  Orange,  Lemon,  Ijme,  Citron,  Shaddock, 
aad  Forbidden  Fruit,  belong  to  tliis  order.  Citrus  vulgaris,  yields 
the  Bitter  or  Seville  Orange,  from  the  flowers  of  which  an  essential 
oil,  called  Neroli-oil,  is  procured,  in  the  proportion  of  an  ounce  from 
450  poiuds  of  flowers.  A  similar  oil  is  got  from  the  flower  of  the 
Sweet  Orange,  Ciiras  Aurantium.  The  rind  of  the  Bitter  Orange  is 
osed  in  conserves.  In  the  young  state,  the  fruit  is  sold  under  the 
name  of  Orangettes  or  Curu^oa  oranges.  Orange-flower-water,  as 
obtained  from  the  flowers  of  the  Bitter  Orange,  is  employed  as  an 
aoodyue.  The  chief  kinds  of  Sweet  Orange  are  the  Common 
Orange,  the  Chinese  or  Mandaiin  Orange,  the  Maltese,  and  St. 
Michael's  The  last  are  the  finest  imported  into  Britain,  and  are 
disunguished  by  their  smooth,  thin  rind.  A  single  tree,  it  is  said, 
will  produce  20,000  good  oranges.    Their  fruit  is  used  medicinally, 
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on  account  of  the  pulp,  which  contains  sugnr,  mncflagC!. 
acid.     From  the  rind  of  the  Sweet  Orange,  an  oil. 
Orange,  is  procured,  which  differs  from   Neroli-oiL     A 
bat  of  inferior   quality,  is   procured  from  the  rind   of  tb» 
Orange.     Many  look  on  the  Bitter  and  Sweet  Grange*  as  prada 
by  varieties  of  one  species.     The  Bitter  Omnge-tree  is  ie 
yielding  the  Sweet  Orange ;  the  petioles  are  more  distinctly  fol 
the  flowers  have  a  sweeter  fragrance ;  the  rind  of  the  firtiit  ic 
and  more  bitter  ;  and  its  pulp  more  bitter  and  less  saccharine. 
Lemon,  Lime,  and  Citron,  arc  distinguished  from  oranges  by  1 
oblong  form,  their  adherent  rind,  and  a  protuberance  at  the  s 
Citnu  Limonum  yields  the  Lemon,  the  juice  of  which  is  anti 
and  is  used  for  cooling  drinks  and  effervescing  draugbls,  < 
or  rind,  on  account  of  the  oil  ic  contains,  is  employed  as  an  i 
anthelmintic.    A  single  tree  will  produce  8,000  lemons.    Cftrwi 
furnishes  the  Citron,  which  is  larger  than  the  Lemon,  baa  a 
and  tuberculated  rind,  and  a  less  acid  pulp.     The  rind  nnd  j« 
be  applied  to  the  same  purposes  as  those  of  the  Lemon.    CUrut , 
is  the  source  of  the  Bergamot  and  Lime,  which  are  probably  < 
varieties).     The  Bergamot  is  less  than  the  I.emon  in  size,  and  i 
pyriform,  while  its  colour  is  golden.     The  Lime  is  about  half  I 
of  the  Lemon  ;  its  rind  is  thin,  dense,  and  of  a  greenish-yellow  i 
and  its  taste  is  more  bitter.     Oil  of  Bergamot  is  the  volatile  oil  [ 
rind,  and  100  fruits  are  said  to  yield  2^  ounces.     Citrut 
furnishes  the  Shaddock ;  C.  poradisi,  the  forbidden  fruit ;  C 
r/Mj,  the  Kumquat;  and  C.  Pompelmos,  the  Pompelmoose  fruit 
are  called  homed  oranges  aud  fingered  citrons,  are  produced  bril 
separation  or  multiplication  of  the  carpels.    Sometimes  small  fruitt  it\ 
enclosed  within  the  large  one.     vE<;/«  Marmtha  yields  an  axe 
fruit.    From  Feronia  elephantiim,  a  gum,  like  gnm-anibic,  is  pr 

797.  Order  36. — HTpericacco.  the  Tutsan  or  St.  John's-wort  Fa 
(Poll/pet  Bypog.)     Sepals  4-5,  separate  or  united,  persistent, 
with  glandular  dots,  unequal ;  aastivation  imbricated.      I'l 
oblique,  often  with  black  dots ,  aestivation  contorted, 
gynous,  00 ;  generally  polyadelphous  (fig.  315),  very  rarvly  10 
monadelphous  or  distinct ;  filaments  fiiitorm ;  anthers  bilocular,  ^ 
longitudinal  dehiscence ;  carpels  2-5,  united  round  a  oentnl  orj 
placenta ;  styles  the  same  number  as  the  carpels,  usually  i 
stignins  capitate  or  simple.    Fruit  either  fleshy  or  capsnlar,  ma' 
and  multivalvular,  rarely  unilocular.     Seeds  osually  00,  mil 
tro]Ml,  usually  exalbuniinous ;  embryo  usually  straight. — Hei^ 
plants,   shnilM   or  trees,   with   exstipulate  entire    leaves, 
usually  opposite  and  dotted.     Flowers  often  yellow.     They  I 
tributed  very  generally  over  all  p:irts  of  the  globe,  are  fonnii  ia  I 
and  low,  dry  and  damp  situations.     They  yield  i 
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jroee  which  has  purgative  properties,  and  resetnbles  gamboge.  In 
the  European  species  this  yellow  juice  U  in  small  proportion  to  the 
essentia]  oil,  and  the  rest  of  the  vegetable  matter ;  they  have  been  used 
as  tonics  and  astringents.  Jli/pericum  hircinnm  is  fetid.  A  gargle  for 
sore  throats  is  prepared  in  Brazil  from  ihe  Hypericum  connatum.  A 
decoction  of  the  leaves  of  Hi/pericum  laxiusculum,  or  Allecrira  brabo, 

iTppnted  in  the  same  country  to  bo  a  specific  against  the  bite  of  ser- 
rpwiis.     Lindley  ]jlaces  Pnmassia  in  this  order.     There  are  17  known 

genera,   and   about  281   species.      Examples — Hypericum,   £lodea, 

Tismia,  Reaumurifl. 

798.  Order  37. — OrtUfrrw,  or  cia«iacen,  the  Gamboge  Family, 
(ffityfet.  Bypog.)  Sepals  2-6  or  8,  usually  persistent,  round,  fre- 
^OcntJy  unequal  and  coloured ;  lestivtition  imbricated.  Petals  bypo- 
gysoaa,  equal  to,  or  a  multiple  of,  the  sef>aU.  Stamens  hy^Kigynous, 
ooftUy  00,  rarely  definite,  free  or  variously  united  at  the  base;  fila- 
BTOts  unequal  in  length  ;  anthers  adniite,  intforse  or  extrorse,  some- 
Qbh  very  small,  occasionally  unilocular,  and  sonleiimes  with  porous 
«  drcumscissile  dehiscence.  Thalamus  forming  a  fleshy,  sometimes 
Mobeddisk.  Ovary  solitary,  1  or  many-celled;  ovules  either  solitary 
Bd erect  or  ascending,  or  numerous  and  attached  to  central  placentas; 
•jle  0  or  very  short  stigmas  peltate  or  radiate.  Fruit  dry  or  fleshy, 
1  or  many-celled,  1  or  many-seeded,  either  with  septicidal  dehiscence 
V  indehiscent.     Seeds  definite,  anatropal,  or  orthotropal,  in  a  pulp, 

nni  and  often  arillate,  with  a  thin  and  membranous  spermoderm ; 
en  0;  embryo  straight;  cotyledons  usually  cohering. — Trees  or 
dunbt,  sometimes  parasitical,  with  exstipuiate,  opposite,  coriaceous, 
oitire  leaves,  having  a  strong  midrib,  and  lateral  veins  running  directly 
lo  the  margin.  Flowers  articulated  with  the  peduncle,  often  unisexual 
I7  abortion.  They  are  natives  of  tropical  regions,  more  especially  of 
Sinih  America;  a  few  are  from  ]hladagascar  and  the  continent  of 
A6ic«.  They  generally  require  situations  combining  excessive  heat  and 
hunidity.  Authors  enumerate  33  genera,  including  166  speciesi. 
Emmplta — Clusia,  Garcinia,  Cambogia,  and  Calophyllum. 

799.  The  plants  of  this  order  yield  a  resinous  juice,  which  is  acrid, 
poTgativK,  and  has  a  yellow  colour.  Gamboge  is  one  of  the  must 
important  products.  There  are  two  kinds  of  gamboge,  one  called 
Sun,  and  the  other  Ceylon  Gamboge.  The  latter  is  the  product  of 
Omiogia  gutta  or  Hebratkiidian  cambogioides,  and  it  is  probable  that 
ilif  other,  which  is  the  only  sort  in  commerce,  and  which  is  known  by 
ihe  names  of  Pipe,  Lump,  and  Coarse  Gamboge,  is  derived  from  the 
■me  Eoorce.  Another  kind  of  gamboge,  called  Coorg  or  Wynaad 
Gtniboge,  seems  to  be  tlio  produce  of  Garcinia  elliptica.  Gamboge 
is  %  powerful  irritant,  and  in  large  doses  acts  as  a  poison,  causing 
iniUmmation  of  the  mucous  membrane.  It  is  employed  medicinally,  as 
t  drastic  and  hydragogue  cathartic.    It  is  an  excellent  pigment,    The 
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resia  of  Tacaroahaca  is  yielded  by  Cahphyllum  CaUba. 
obtained  from  the  seeds  of  CalophylUim  inophyUum. 
buiyracea  is  the  Butter  and  Tallow-tree  of  Sierra  Leone,  to  csltnd 
account  of  the  solid  oil  which  is  fiimished  by  the  irait.  While 
acrid  resin  is  the  product  of  most  of  the  plants  of  the  order,  them 
gome  parts  in  which  the  resin  is  either  absent  or  elaborat«d  ia 
quantity.  Thus  some  of  them  produce  fruits  which  are  uaed 
articles  of  diet.  Garcinia  Mangostana  suppUes  the  £^t  Indian 
gosteen,  which  is  said  to  be  one  of  the  linest  known  fruit« ;  it 
Bembles  a  middle-sized  Orange,  and  u  filled  with  a  sweet  sod  bigl 
flavoured  pulp.  Mammea  atnericcma  gives  a  drupaceous  fmit, 
Mammee  Apple,  or  Wild  Apricot  of  South  America.  Its  seed* 
anthelmintic;  its  flowers  yield  by  distillation  a  stomachic  spirit  adkd 
ICau  de  Creole ;  and  a  wine  is  obtained  by  fermenting  its  sap.  JKaw 
ftrrta  yields  a  hard  and  durable  timber.  The  Clutiat  are  hutdmmr 
trees,  remarkable  for  the  mode  in  which  tliey  send  out  adveniiiioaf 
routs.  The  fruit  of  Cliisia  Jtava,  sometimes  called  Wild  Mangu,  or 
Balsain-trce,  yields  a  yellow  juica  like  gnmboge. 

80U.  Order  38. — Marcvravlaceie.  the  Marcpravia  Family.  (Ptl/ptL 
llypog.)  Sepals  2-7,  usually  coriaceous  and  persistent i  ■iliisiim 
imbricated.  Corolla  hypogynous,  of  5  petals,  or  gamopetaioo^  *^ 
triform,  entire  or  toru  at  the  point  Stamens  osuallr  00,  yvrj  anj 
5,  hypogynous  j  filaments  dilated  at  the  base ;  antiiers  loog^  «nl 
intronse.  Ovary  sini^le,  unilocular;  style  1;  stigma  often  esBittll 
Fruit  coriaceous,  indi'Liscent,  or  dehiscing  by  valves  in  a  Infmlini^ 
manner,  the  placentas  being  parietal  and  forming  spurious  dismpiiiMJi 
Seeds  indefinite,  minute,  in  a  pulp,  anatropal,  exalbuminoos ;  embfj* 
straight.  —Trees  and  shrul)s,  with  alternate,  simple,  entire,  ooriaendk 
and  exstipulate  leaves.  Flowers  furnished  occasionally  with  InM 
which  are  folded  and  united  so  as  to  form  ascidia.  They  oocor  ehi^T 
in  the  wanner  parts  of  America.  Their  properties  are  fCBTCtly  hum 
I'he  stem,  root,  and  leaves  of  Marcijraina  vmbMata,  an  KfpUxM  is 
the  West  Indict  as  diuretic.  There  are  four  genera  meattoaed,  laJ 
26  species.     Kzmnplet — Murcgravia,  Noruuiea. 

Bul .  Order  39.— UippM-nnmrra.  the  tiippocratea  Family.  (, 
Ilypog.)  Sepals  5,  very  small,  united  up  to  the  middle, 
with  an  iaibric.ited  asstivatiuu.  Petals  5,  with  an  iiabrieattd 
tion.  Stameus  3,  moiiudelphous ;  the  united  filaments  fonaiaga 
or  a  disk-like  cup  round  the  ovary ;  anthers  with  traosrersa 
Ovary  free,  trilocular;  style  1 ;  stigmas  1-3.  Fruit  oonaii 
of  3  samarciid  carpels,  or  lleshy  and  1-3  celled.  Seeds  dc£8il4 
4  in  each  cell,  attached  to  a  central  phicenta.  exalbuminooi^ 
with  a  straight  embryo,  and  flat  somewhat  llMby  oo^rMooL — Alisi» 
cent  or  climbing  shrubs,  with  opposite,  simple,  sooMwiut  «0(isMi* 
leaves,  having  small  d<^iduou9  stipules.     Tbey  are  fooad  Y^mufi} 
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5n  south  America;  a  few  are  natives  of  Africa  and  the  East  Indies. 
The  frtiit  of  some  b  eatable.  The  fruit  of  TonteUa  (Salacia)  pi/n/ormit, 
ft  native  of  Sierra  Leone,  is  about  the  size  of  a  Bergamot  Pear ;  iu 
flarour  is  rich  jind  sweet.  The  nuts  of  Hippocfotea  comosa  ore  oily 
tnd  sweet ;  it  is  called  in  the  French  West  Indian  itlunds,  Aniandier 
da  Boia.  Authors  mention  7  genera,  comprehending  91  species. 
SaampUa — Hippocratea,  Salacia. 

802.  Order  40.  Etnhivzriacca^  the  Erythroxylon  Family.  (Pohjpet. 
Bypog.)     Sepals  5,  united  at  the  base,  peniistent;  sstivntion  iriitiri- 
Ckted.     Petals  5,  hypogynous,  broad  and  with  a  small  scale  at  the  base, 
•lightly  contorted  in  eestivation.      Stamens  10,  monadelphous ;  an- 
thers erect,  bilocular,  witli  longitudinal  dehiscence.     Ovary  3-Cblled, 
two  of  which  are  sometimes  abortive ;  styles  3,  distinct  or  united ;  stig- 
ma Ma  3;  ovule  single,  pendulous.     Fruit  a  1-seedcd  drupe.     Seed  an- 
^B|lilari  anatrop.al ;  eniljryo  in  the  axis  of  firm  albumen,  rarely  exalbu- 
r  abous ;  cotyledons  linear,  flat,  and  leafy. — Shrubs  or  trees  with  al- 
I     Knuue  stipulate  leaves.     Flowers  ari.sing  from  numerous,  imbricated, 
I    Ktle-like   brads.     Found   chiefly   in    the   West   ludies   and   South 
I     Aaerica.    The  plants  of  the  order  have  tonic,  purgative,  and  narcotic 
I     nilities.     The  leaves  of  Ert/throxylon  Coca  are  used  by  the  miners  of 
I     rem  as  a  stimulant  like  upium.     'i'hey  are  chewed  with   a  small 
mixture  of  finely  powdered  chalk.     The  wond  of  some  is  of  a  bright 
red  colour,  and  yields  a  dye.     There  are  2  or  3  known  genera,  and 
»bout  SO  species.     Examples — Erythroxylon,  Sethia. 

8()3.  Order  41. — raaipinhiacne.  the  Malpighia  Family.  (Poiijpct, 
^yP^-)  Sepals  5,  slightly  united,  persistent,  often  glandular  at  the 
Ute;  sestivation  imbricated.  Petals  5,  anguiculate,  with  convolute 
Mlivation.  Stamens  usually  10,  often  monadelphous;  anthers  round- 
*K  with  a  projecting  process  from  the  connective  (fig.  342).  Ovary 
Ibnned  by  3  (rarely  2  or  4)  carpels,  niore  or  less  combined;  ovules 
'olitary,  with  a  long  pendulous  cord  ;  styles  3,  distinct  or  united. 
fmit  dry  or  fleshy,  sometimes  winged  (fig.  466).  Seeds  solitiiry, 
Mthotropal,  suspended,  exalbuminous ;  embryo  straight  or  curved  in 
♦•rioos  ways;  cotyledons  folinceous  or  tliickish  (tig.  506). — Trees  or 
•krubs,  sometimes  climbing,  with  simple,  opposite,  or  very  rarely  al- 

Ktcnute,  stipulate  leaves,  without  dots.     Hairs,  when  present,  peltate, 
lower*  either  perfect  or  unisexual.     They  are  inhabitants  of  iro|>ical 
nnuies  chiefly,  and  a  great  number  of  them  are  found  in  buuih 
merica.  Authoi-s  notice  4,'i  genera,  including  569  species.  Examptea 
^Malpighia,  Banisteria,  Hiptagc,  Hirasa,  Gaudichuudia. 
^4.  Some  of  the  woody  plants  of  this  order  exhibit  an  anomalous 
latioo  of  the  stem,  from  the  absence  of  annular  rings  and  medul- 
rays,  and  the  peculiar  mode  in  which  the  bark  is  produced. 
is  shown  in  figs.  105,  108,  and  109.     Many  of  the  plants  are 
lltriagent.     Some  have  stinging  hairs  (fig.  84).     The  fruit  of  Mai- 
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pighia  glabra  is  called  Barbadocs  Cbeiry,  and  is  used  as  aa  tfddt  i 
dessert.     Nitraria  is  a  genus  doubtfully  referred  to  this  order. 
trultntata,  found  in  the  desert  of  Soussa,  neat  Tunis,  is  said  bj  i 
to  be  the  true  Ix)tus-tree  of  tlie  ancient  LotophngL 

805.  Order  42.— Acrntcar.  the  Maple  Family.     (Potyptt  Bfpof.) 
Calyx  divided  into  5,  rarely  into  4  or  9  parts,  with  an  imbricated  nti- 
vation.     Petals  equal  in  number  to  the  lobes  of  the  calyx,  tritb  wUefc 
they  alternate,  rarely  wanting.     Stamens  generally  8,  inserted  on  i 
hypogynous  disk.      Ovary  free,  2-lobed,  2-celled;  oTules  in  piun; 
amphitropal,  pendulous;  style  I,  stigmas  2      Fruit,  a  aamara  (fig. 
4C5),  composed  of  two  winged  carpels,  each  1-celled  with  J -2  Rok 
Seeds  erect,  exalbuminous  ;  embryo  curved,  with  foliaceons  cotyiedons, 
and  the  radicle  next  the  hilum. — Trees  with  opposite,  simple,  lobed 
or  palmate',  exstipulate  leaves.     Flowers  often  polygamous.     Th«TSt« 
conGned  chiefly  to  the  temperate  parts  of  Europe,  Asia,  and  Ncnb 
America.     They  yield  a  saccharine  sap,  from  which  sugar  is  somiiaMa 
manufactured.     It  is  said  that  their  juices  become  acrid  as  tiieaaBaD 
advimccs.     The  bark  is  a-ilrinpent,  and    yields    reddi<ili  -  brown   sad 
yellow-coloured  dyes.  Acer  sncc/iarinum  is  the  Sugar  Maple ufAmcfiea. 
Acer  Pseudo-plaianut,  the  Sycamore  or  Great  Maple  (the  Pkoe-tRaJ 
of  Scotland),  acts  well  as  a  shelter  in  exposed  places,  as  near  tbs  r 
Its  sap  is  slightly  saccharine.     Its  wood  is  used  in  madiiaezj  atdfcj 
charcoal.     The  leaves  are  oflen  covered  with  black  spots,  camad  1^  I 
the  attack  of  a  fimgus,  Xyloma  or  Rytisma  acerinum.     TberssRJ 
known  genera,  and  60  species.     Examples — Acer,  Negtindo,  DobisK. 

806.  Order  43. — SapiadacnB,  the  Soapwort  Family.  {PolyptU  Bf 
pog.)  Sepals  4-5,  distinct  or  cohering  at  the  base-,  aestirstiaa  isaks 
cated.  Petals  4-5,  occasionally  absent,  hypogynous,  sometimes  osM 
sometimes  with  a  glandular  or  scaly  appendage  inside ;  uliisua 
imbricated.  Stamens  usually  8-10,  sometimes  5-6-7,  very  tardrSO;  ] 
filaments  free,  or  combined  just  at  the  base ;  anthers  introrse.  Tbli- 
mus  forming  a  fleshy  or  glandular  disc,  into  which  the  stament  iR 
oflen  inserted.  Ovary  trilocular,  rarely  bi-  or  quadri-locolar :  omlci 
anntropal,  definite ;  style  either  undivided  or  2-3  clefl.  Fruit  citlis 
fleshy  and  indehisccnt,  or  sarusroid,  or  capsular,  and  2-3  vslndL 
Seeds  solitary,  often  arillate,  exalbuminotis ;  embryo  straight,  carrsi  I 
or  spiral;  cotyledons  incumbent;  radicle  next  the  hilum. — TtMSCJ 
shmbs,  sometimes  climbing  herb.icGOUs  plants,  with  alternate,  i 
times  opposite,  compound  (fig.  176),  rarely  simple  leaves.  oAea  i 
with  lines  or  pellucid  dots.  They  are  natives  principalljf  of  SoBlh 
America  and  India.  Africa  contains  many  of  them  ;  ihej  art  wadif 
in  the  cold  regions  of  the  north.  None  are  found  wild  in  EwopiL  la 
thisorder  are  included  the  Hippocastnnese  or  Horse-che9taats,wln(ksa 
distinguished  by  their  opposite  leaves,  audtheir  two  ovuUsta  radb  odi 
one  ascending,  the  other  sui^pended  (fig.  428).     Authors  fit*  77 
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genera,  incIndiDg  440  species.     Examples — Sapindos,  Paullinia,  Ne- 
pbelium,  .fsculiu,  Pavia,  Dodonaea,  Meliosraa. 

807.  In  this  order  are  included  many  plants  which  jrield  edible 

fruits,  and  others  which  are  poisonous.    A  saponaceous  principle  exists 

in  certain  species.     The  fruit  of  Sapindus  Saponaria,  under  the  name 

of  Soap-berries,  is  used  as  a  substitute  for  soap  in  the  West  Indies. 

The  Longau  and  Litcbi  are  excellent  Chinese  fr  its,  the  produce  of 

StpMium  Longan  and  N.  LUcht.     The  kernel  of  the  Lcingan  pow- 

l^red,  is  sometimes  matle  into  paper.      Blighia  or  Cupania  sapida 

[Telds  the  Akee  fruit,  the  succulent  arillus  of  which  is  used  as  tbod. 

f  Many  ol  tlie  PauUmias  are  poisonous.     From  the  seeds  of  Paullinia 

however,  the  Guarann  bread  is   prepared   in   Urazil.     The 

I  after  being  dried  and  deprived  of  their  white  aril,  are  pounded 

I  kneaded  into  a  dough,  which  is  atlerwarda  made  up  into  cakes  or 

Wis.     This  Guarana  contains  a- bitter  crystalline  matter  called  Gua- 

ttDioe,  identical  with  Caffeine.   The  bark  of  ^sculus  Hippocmlanum, 

Hor«e-che£tnut,    has   been   recommended    as   a   febrifuge,   and    its 

iCKis  have  been  used  as  a  substitute  fur  coflec.     The  fruit  and  leaves 

.  d^teidus  ohiotmsis,  the  Buck-eye  or  American  liorse-chesiuut,  are 

[  nd  to  be  poisonous.     Paullinia  pinnata,  and  some  other  Snpindacete 

I  rf  Brazil,  exhibit  anomalous  exogenous  stems  (fig.  106).     Ophiocaryon 

[  f<trodoxum,  is  the  Snake-nut-tree  of  Demerara,  and  is  so  culled  on 

•coooot  of  the  embryo,  resembling  a  coiled-up  snake. 

808.  Order  44. — Bhixaboiamr,  the  Souari-nut  Family.  (Polrfpet. 
Bypog.)  SejMils  5,  more  or  less  combined ;  tcstivution  imliricated. 
Petals  usually  5,  unequal,  thickish.  Stamens  indefinite,  slightly 
ihooiidelphous,  arising  from  a  hypogynous  disk,  in  a  double  row, 
"f  which  the  inner  is  often  abortive ;  anthers  roundish,  with  longitu- 
dinal dehiscence.  Ovary  4-5  celled ;  ovules  solitary,  semi-anatropal ; 
Kyles  as  many  as  tlie  cells  of  the  ovary ;  stigmas  simple.  Fruit  formed 
(^  several  indehiscent,  1-celled,  1-seeded  nuts,  with  a  thick  double 
wdocarp.  Seed  reniform,  exalbuminini",  with  the  funiculus  dilated 
loio  a  spongy  excresence;  embryo  with  a  very  l.irge  radicle,  which 
tOMtitutes  nearly  the  whole  of  the  kernel :  cotyledons  small,  lying  in 
!  •  fiirniw  of  the  radicle  (fig.  503). — Trees  with  opposite,  palmately 
Compound,  coriaceous,  exstipulate  leaves.  They  grow  in  the  warm 
forests  of  South  America.  Soiiu.'  of  them  fiunish  oil,  others  yield 
•slible  nuts.  Souari  nuts  are  the  produce  of  Caryocar  bitttfroswn 
(Pfkea  butyrosa).  Lindiey  notices  2  genera,  and  8  species.  ExampUt 
— Carj'ocar,  Authodiscus. 

80'J.  Order  45. — 3iriiac«a.  the  Melia  Family.  (Polj/pel.  Hypog.) 
Sepals  4-5,  more  or  les.s  united,  with  .in  imbricated  sstivuiion.  Petals 
4-5,  hypogynous,  sometimes  cohering  iit  the  base,  with  a  valvate  or 
imbricated  icstivation.  Stamens  ecjual  in  number  to  the  petals,  or  2, 
S,  or  4  times  as  many;  filaments  combined  in  a  long  tube;  anthers 
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•essile  within  the  orifice  of  the  tube.     Disk  ofien  I;trge  aod  cop-s 
Ovary  single,  mnltilocular,  the  cells  oflen  equal  in  Dumber  lo 
petals;  ovules  usually  aniitropal,  1-2  in  each   cell;  style  1 ; 
distinct  or  united.     Fruit  baccate,  drupaceous  or  capsular,  tnu 
lar,  or  by  abortion  unilocular,  when  valves  are  present   opening  \ 
localicidal  dehiscence.     Seeds  not  winged ;  albumen  usanlly 
embryo  straight,  with  leafy  cotyledons. — Trees  or  shrubs  with 
nate  (occasionally  opposite),   exstipalate,  simple,  or  pinnate  le 
They  are  chiefly  found  in  the   tropical   parts  of  America  and 
Under  this  order,  some  include  llumiriacete,  which  are  dij 
by  a  prolonged  fleshy  connective  (fig.  341),  albuminons 
slender  embryo.     Arnott  includes  Cedrelaces  also  onder  thi*| 
There   are   about   43  known  genera,  and  upwards  of    180  i 
ExamjilM — Melia,  Trichilia,  Humirium,  Canella. 

810.  The  plants  of  this  order  possess  bitter,  tonic,  aod 
qualities.  Melia  Asedaraclita  in  used  in  India  as  a  febrifuge,  and 
truit  yields  an  oil  which  is  employed  for  domestic  purposes,  and  i 
an  antispasmodic.  The  root  of  Melia  Azedarach  is  bitter  and  naoseois, 
and  is  used  in  North  America  as  an  anthelmintic.  Oils  are  proenivil 
also  from  fpecies  of  Tridiilia  and  Carapa  (fig.  507).  A  www 
pleuuant  smelling  oil  is  prepared  from  the  fruit  of  Trichilia  ^peeim> 
which  in  India  is  considered  ns  a  valuable  external  remetiy  in  chronic 
rheumatism  and  |>aralytic  affections.  The  bark  of  Carapa  gwun^ 
has  reputation  us  an  anthelmintic.  The  fruit  called  io  the  lo^ 
Archipelago,  Langsat,  is  the  produce  of  a  species  of  Laulmm.  A 
fragrant  baltiam,  culled  Balsam  ot  Umiri,  is  got  trom  the  tnmk  <' 
Humirivm  ftoribundxtm.  Canella  alba,  the  plant  which  faniifcn 
Canella  bark,  has  been  referred  to  this  order,  but  great  doubts  «xiil* 
to  the  propriety  of  doing  so.  Lindley  makes  it  provisionally  asepBSK 
order,  Canellac^m,  which  he  places  near  Pitto$poRicva>.  Caaelk  bvt 
is  hot  and  aromatic,  and  is  used  as  a  gpice,  and  niedicinaliy  aa  a  MtB^ 
lant  tonic.  It  was  formerly  confounded  with  Winter's  bark,  and  ikt 
plant  was  called  by  Linneus,  Winterania  Canella,  or  spurioos  WioMl 
bark. 

811.  Order  46. — ce4rciMe»  the  Mahogany  Family.  (Po^n* 
Hypog.)  Calyx  4-5-cleft,  with  imbricated  SMtivation.  Petali  -l-ii 
with  imbricated  spstivation.  Stamens  8-10,  onited  below  into  a  ntk 
sometimes  distinct,  inserted  into  a  hypogynous  annular  disk ;  taAn 
biiocular,  acuminated,  with  longitudinal  dehiscence.  Oraij  sndf 
4  or  5-celled ;  ovules  anatropal,  pendulous;  style  simpla;  di^ 
peltate.  Fruit  a  capsule  opening  septifragally  (figs.  450,  Ai\\  8n^ 
winged;  albumen  tliin  or  0;  embryo  straight,  erec*;  eMikda> 
fleshy. — Trees  with  alternate,  pinnate,  exstipulate  leaTea.  "Atij  sn 
fcund  in  the  tropical  parts  of  America  and  Asia.  Auibora  iii>iiMirttf 
Ugcnera,  including  27  species.     Examples— Qeixt:\m.  Swiclntai 
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'  812.  The  plants  of  this  order  are  bitter,  and  have  an  aromatic 
Swieienia  Mahagoni  supplies  the  well-known  mahogany 
«ood.  Its  bark,  as  well  as  that  of  Suijmida  febrifiiga,  and  of  Cedrefa 
finfitgOy  are  used  for  the  cure  of  intermittenta.  Chhrcacylon  Swit- 
laaa  produces  satin  wood,  and  also  yields  a  kind  uf  wood-uil. 

813.  Order  47. — AmpcUdca  or  Ttucev  the  Vine  Family.  {Poly- 
fd  Hypog.)  Calyx  small,  nearly  entire  (fig.  586  c).  Petals  4-5, 
jooetimee  cohering  above  (fig.  586  p),  inserted  outside  an  annular 
ogynous  disk  (figs.  586,  587  g) ;  asstivation  valvate.  Stamens 
t6,  opposite  to  the  petals  (figs.  686,  687  «),  inserted  on  the  disk ; 
filiments  free,  or  united  at  the  base ;  anthers  ovate,  versatile  (fig.  587). 
Orwy  2-6-celled;  ovules  erect,  anatropal  (fig.  588  o)  ;  style  1,  very 
Aonj  stigma  simple  (588  s).  Fruit  pulpy  and  globular,  not  united 
to  the  calyx  (fig.  689),  sometimes  1 -celled  by  abortion.     Seeds  1  to 
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"or  5,  erect  (590),  with  an  osseous  spermoderro,  homy  albumen 
(figs.  591,  592  p),  and  an  erect  embryo  (fig.  591  e). — Climbing 
Arabs,  having  the  lower  leaves  opposite,  the  upper  ones  alternate 
(6g.  221).  Flowers  in  racemes,  which  are  often  opposite  t!ie  leaves; 
Qcnl  peduncles  sometimes  becoming   cirrhose.     Tiiey  inhabit  the 

,tlfa  UMM.— Orguu  of  fructlficitlon  of  Vltii  vlnUera,  to  Uloitnte  ttae  lutanl  order 
"Ttirf  or  AoipelldeiK 

Rjt  MS. — DUN^Tftin  of  the  flower,  sbowloir  fi  iepali^  t  pctali,  6  ntamenft  opposite  the  pet«l«  on 
ACOBgBlof  the  Doo-derelopiDcnt  of  one  stAmin&l  row,  a  disk,  and  tbe  ovary. 

fl^  Ma— Flower  ehowlug  the  petala,  p,  detached  at  the  baae,  and  remalntni?  united  at)0Te 
^■(■Intra-llke  manner,  e,  Cal/x.  g,  Gland%  foTmlng  a  dUk.  «,  Stamciuk  the  RIamenta  uf 
^•Hb  auy  are  teen. 

Ite,  M7. — newer  after  the  petal*  have  fallen,  g,  Glands  of  the  disk,  e,  Stamens,  with  Tcr- 
^ibaathcn   n  Vina. 

tig,  IHi— Vertical  section  of  the  flower,  c.  Calyx,  p,  PetaliL  e,  FOamentSL  o,  Orarr,  with 
*«afia4tiwlr  erect  anatrooaioTulea.    a,  BtiKina. 

fif,  M. — OMnslar  pnlpr  milt,  nrs.  or  grape,  dlflicring  fhnn  a  Xmrj,  Is  the  caljrz  not  terming 
tail  <f  lb*  perieaipL    It  li  by  some  called  nncolaalnm. 

Hb-  m  — Tbe  seed  of  the  grape,  with  Its  otaeoni  spermedatm  encloaing  a  bard  periaperm. 

n^  Ml. — Tbm  aeed  cut  Tertlcally.  (.  The  Integiunent  or  snermoderm.  p,  Perlspetm,  or 
tti^ltn,  wlildi  la  honij.    a.  Erect  embryo,  with  laoeeolat*  cotyladoni. 

ttg.  m — Morljooial  section  of  the  seed  of  the  gnpe,  ebont  the  mlddlei  t,  Integmsiot  or 
*  y^  Fvlipeno  or  albmneiL 
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milder  as  well  as  the  hotter  parts  of  both  bemisphera^  ttfH' 
in  the  West  Indies.  There  are  8  genen,  and  266  mpttSm. 
ampU* — Vitis,  Cissus.  Lci^a. 

814.  The  plants  of  this  order  have  generallv  ftciJ  le«Te«,  and  ll 
fruit,  when  ripe,  is  saccharine.  Viti»  vini/tra,  the  Grape  Vu»e,  belong 
to  this  order.  It  is  said  to  be  a  native  ot  the  shores  of  the  C^spii 
■whence  it  was  imported  into  Europe.  The  unripe  fruit  contains  I 
harsh  acid  juice,  called  verjuice.  It  contains  free  citric,  malic,  i 
tartaric  acids,  along  with  bitartrate  of  potass.  As  grapes  ripen,  sug 
called  Grape-sugar,  is  formed  ut  the  exf>ense  of  the  acids  ,1[  3W^ 
The  vessels  of  the  Vine  are  large  (fig.  61),  and  the  sap  passes  ihroogb 
thuiu  with  great  force  and  rapidity.  When  cut  in  spring  the  plul 
bleeds  freely.  The  leaves  of  the  vine,  on  account  of  their  astringtoCT, 
have  been  used  in  diarrhcea.  In  France  its  sap  is  a  (>opular  rvmcoj 
fur  chronic  ophthalmia.  Vitis  vulpina  yields  the  Fox-gr.ipes  of  Rhode 
Island.  The  leaves  of  Cissus  cordaut  and  C.  setosa  are  said  to  poooi 
acrid  properties.  The  berries  of  the  latter  are  acrid.  Both  leaTM 
and  fruit  of  6'iAStM  tinctoria  abound  in  a  green  colouring  matter,  wldcb 
on  exposure  to  air  and  light  )}ecomes  blue,  and  is  highly  esttf«ffl(d  ■ 
a  dye  for  cotton  fabrics.  Ampelopsis  virginica,  the  Virginian  er««lMr< 
is  commonly  cultivated  as  a  climbing  plant. 

815.  Order  48. — Gmntmerm,  the  CranesbiU  Family  {Po^iP^ 
Htjpog.)  Sepals  5,  persistent,  more  or  less  unequal  (figs.  307,  347«fl 
one  sometimes  spurred  at  the  base  ;  {estivation  imbricated.  P«t»l>  i 
(or  by  abortion  4),  imguiculate,  with  contorted  orstivation  (fi^  SO', 
347,  pp).  Stamens  monadelphous,  hypogynoiis  (figs.  307,  317  «). 
twice  or  thrice  as  manv  as  the  petals,  some  occasionally  abcrtiw 
Ovary  of  5  cirpels,  pluced  round  nn  elongated  axis  (fig.  007  1);  otuIo 
pendulous,  solitary ;  styles  5,  cohering  round  the  axi.-i  (fig.  307  d\ 
Fruit  formed  of  5  one-seeded  cocco<ins,  terminated  i-acli  by  an  ini»- 
rated  style,  which  curls  upwards,  carrying  the  coccus  or  (wtioiff 
with  it  (rig.  455).  Seeds  exiilbuminous,  solitary,  with  a  curved  fnl<W 
embryo,  and  leafy,  convolute,  and  plaited  cotylcJons  (fig.  511.)— Utf** 
or  shrubs  with  simple,  stipulate  leaves,  which  are  t-ithiT  oppmit*,* 
alternate  >vith  peduncles  opposite  lo  them.  They  are  • '  •'' 
various  parts  of  the  world.  The  species  of  Pelargoi ••  ■  '  '■ 
the  Cape  of  Good  Hope.  Aallioi-'"  mention  7  genera,  including,  attrf 
separating  hybrids,  about  520  species.  Examptet — Geiaiuum,  Pdv 
gooium. 

816.  The  name  CranesbiU  u  derived  from  the  long  b«tlt-rilt»  ti*- 
longation  of  the  axis,  or  what  is  called  the  carpophore  (S  437>.    Tt>' 
plants  of  this   order  are   astringent  and   aromatic       Tbs   rooC  ^  J 
Geranium  maculatum,  receives  the  name  Alum   root,  in  enn.'«rqo*W  j 
of  bemg  a  very  powerful  astringent.     The   tuterous  or  momlifc"^ 
roots  of  some,  such  as   I'dargoniuin   triaU  (fig.    123),   are  r»t»^ 
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He  spedes  of  Pelargoninm  are  remarkable  for  the  beauty  of  their 
Sowen.  By  the  art  of  the  gardener,  and  by  hybridization,  many  fine 
t«rieties  of  Pelargonium  have  been  produced. 

817.  Order  49. — LinBccac  the  Flax  Family.  (Polypet  Hypog.) 
Sepals  3,  4,  or  5,  persistent,  with  an  imbricated  sestivation.  Petala 
3, 4,  or  5,  fugitive,  unguiculate,  hypogynous,  with  a  twisted  estiva- 
Boa.  Stamens  equal  to  the  petals  and  alternate  with  them  (with 
i&lennediate  teeth  or  abortive  stamens),  arbing  from  a  hypogynous 
nnolar  disk ;  anthers  ovate,  erect  Ovary  with  aa  many  ceils  and 
ttjles  as  sepals,  seldom  fewer ;  stigmas  capitate ;  ovules  anatropal, 
peodalous.  Fruit  a  multilocular  capsule,  pointed  generally  with  the 
indonted  base  of  the  styles ;  each  loculament  or  cell  more  or  less 
completely  divided  by  a  spurious  dissepiment,  arising  from  the  dorsal 
•oture,  and  opening  by  two  valves  at  the  apei.  Seeds  soUtary  in  each 
•purious  cell,  compressed,  pendulous;  albumen  usually  in  small 
lUMtity,  sometimes  0  ;  embryo  straight ;  cotyledons  flat ;  radicle  next 
Ike  hilum. — Annual  and  perennial  plants,  with  esstipulate,  simple, 
entire  leaves,  which  are  usually  alternate.  They  are  scattered  over 
tbe  globe,  but  are  said  to  be  most  abundant  in  Europe,  and  in  the 
north  of  Africa.  By  some  authors  the  order  is  associated  with 
Goaniaceie,  from  which  it  differs  in  its  unbeaked  fruit  and  exstipulute 
bnes,  as  well  as  the  absence  of  joints  in  the  stem.  There  are  4 
genera  mentioned  by  Lindley,  comprising  90  species.  Examples — 
linum,  liodiola. 

818.  Tlie  plants  yield  mucilage  and  fibre.  Flax,  which  consists  of 
•oody  fibre  (fig.  44),  is  procured  from  the  inner  bark  of  the  stalk  of 
imm  usitaliisimum,  by  the  process  of  steeping  and  stripping  off  the 
fcrt.  Linen  and  cambric  are  prepared  from  it.  The  flax  plant  is 
■Ippoied  to  have  been  originally  a  native  of  Egypt,  and  mummy 
•loth  has  been  shown  to  be  formed  of  linen.  The  integument  of  the 
Neds  is  mucilaginous,  and  an  infusion  of  them  in  boiling  water  is  used 
•  «  demulcent  and  diuretic  The  cotyledons  of  the  seeds  are  oiea- 
linous,  and  by  expression  yield  Linseed  oil,  which  has  the  property 
«f  drying  and  hardening  into  an  elastic  varnish,  on  exposure  to  the 

It  is  used  medicinally  for  burns  mixed  with  lime  water.  Afler 
ring  the  oil  a  cake  remains,  called  oil-cake,  which  is  used  for 
ning  cattle.  The  powdered  cake  receives  the  name  of  Linseed 
tied,  and  is  commonly  used  for  poultices.  Another  species  of  Linum, 
oJled  L.  eatharlicutn,  has  purgative  properties,  which  seem  to  depend 
«  the  presence  of  an  acrid  bitter  matter,  called  Linin.  Linum 
idoffinoidet  is  considered  in  Peru  bitter  and  aperient. 

019.  Order  50. — BBiaaniBarrte,  die  Balsam  Family.  (Polypel. 
^ypog-)  Sepals  6,  irregular,  deciduous,  the  two  inner  and  upper 
connate,  coloured,  the  lower  (odd)  sepal  spurred  (fig.  541);  testiva- 
I  imbricated.     Petals  alternate  with  the  sepals,  usually  4,  in  conae- 
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quence  of  1  being  abortiTe,  often  more  or  leaa 
estivation  oonvolate.  Stamens  5.  Ovarj  5-ceUed;  orialei 
numerous,  stigma  sessile,  more  or  less  5-lobed.  Fmit  a 
capsule,  ofjening  septifragally,  by  5  elastic  valrcs.  Se«da 
numerous;  suspended,  ejcalbuminous,  with  a  straight  onb 
radicle  next  the  hilum.  Succulent  herbaceous  plants  will 
juice,  baring  simple,  opposite,  or  alternate,  exstipulate  lea 
axillary  irregular  6owers.  They  inhabit  chiefly  the  East  III 
are  remarkable  for  the  force  with  which  the  sevd-veasela  oi 
ripe.  The  valves  give  way  on  account  of  the  osmoae  whicl 
in  the  c*:\\s,  and  ihey  then  curl  up  in  a  peculiar  maaiier  (^  ! 
They  have  usually  snowy  flowers,  but  their  properties  are  nnii 
lindley  mentions  2  genera,  including  113  species.  £x0U 
patiens,  Hydrocera.  fl 

820.  Order  51.— Ossii4acc«i.  the  Wood-sorrel  Familj^ 
Hypog.)  Sepals  5,  equal,  sometimes  cohering  slightly  ^f 
persistent,  imbricate  in  lestivation.  Petals  5,  equal,  tra{ 
nypogynous,  with  a  twisted  aestivation.  Stamens  10,  mon 
monadelpbous,  in  2  rows ;  those  opposite  the  petals  being  lot 
those  in  the  outer  row ;  anthers  erect,  bilocular.  Ovary  osui 
quelocolar ;  styles  filiform,  distinct;  stigmas  capitate  or  aligl 
Fruit  capsular,  membranous  or  fleshy,  osnally  5-cellml,  m 
dehiscent  5-10  valved.  Seeds  few,  anatropal,  albuminoiia, 
to  a  central  placenta,  sometimes  with  a  peculiar  elastic 
embryo  straight,  as  long  as  the  fleshy  albumen,  with  a  longJ 
leafy  cotyledons. — Herbs,  undershrubs,  or  trees,  with  altec 
opposite  coni|x>und  (occasionally  simple)  leavea,  which 
without  stipules.  They  are  found  in  the  hot  as  well  aa  tbal 
ports  of  the  world,  and  are  abundant  in  North  Amerioi 
the  Cape  of  Good  Hope.  The  slirubby  species  are  confiDi 
hotter  parts  of  the  world.  In  some  cases  phyllodia,  oi 
petioles,  occupy  the  place  of  leaves.  There  are  aboat  1 
genera,  and  upwards  of  336  species.  £xamplt$ — Oxalia^i 
Hugonia. 

821.  They  are  often  acid  in  their  properties.     Some  ofl 
esculent  roots.     Oxalia  Acetosella,  common  Wood-8ortel,(| 
name  from  its  add  taste.     It  contuns  binoxalate  of 
sometimes  called  the  salt  of  sorrel,  and  at  other  tim«*  I 
of  lemons.     The  plant  has  been  used  as  a  refrigerant  and  i 
Its  leaves  are  trifoliate,  and  some  have  considered  it  to  I 
Shamrock,  in  consequence  of  being  in  flower  about  i 
year  when  St.  Patrick's  day  occurs.     Some  of  the  ox 
(mi,  have  sensitive  leaves,  and  experiments  have 
to  their  closing  and  opening  by  Morren  (^   660). 
t$aUenta,  and  Deppei,  yield  tubers,  which  have  ^ 
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tnte  for  potatoes.    The  «cid  froit  of  Averrhoa  Bilimbi  and  Carambola 
"  Tued  in  tbe  East  ludies  as  food. 

822.  Order  52. — Ti«p»oUcc«,  the  Indmn  Cress  Family.  (Pdypet. 
^ypog-)  Sepals  usually  5,  the  upper  spurred  (fig.  275) ;  aistivatioii 
lligbtly  imbricate.  Petals  often  5,  hypogynous,  more  or  less  unequal, 
etimes  abortive  (fig.  542);  aestivation  convolute.  Stamens  8  or  10, 
leldooi  fewer,  free,  almost  peri^nous;  anthers  bilocular,  innate.  Ovary 
triquetrous,  composed  of  3-5  ciirpels,  with  a  single  style,  and  3-5 
>cut«  stigmas ;  ovules  solitary,  often  pendulous.  Fruit  indehiscent, 
Uoally  composed  of  3  pieces.  Seeds  exalbuminous,  with  a  large  em- 
bryo, which  has  thick,  often  united,  cotyledons,  and  a  radicle  next  the 
kilum. — Herbaceous  trailing  or  twining  plants,  having  a  delicate  tex- 
ture, with  alternate  exsiipukte  leaves,  and  axillary,  often  gay,  flowers. 
They  are  natives  of  the  temperate  parts  of  America,  and  are  exteu- 
•i«!y  cultivated  on  account  of  their  showy  yellow,  orange,  scarlet, 
•ad  occasionally  blue  flowers.  They  have  more  or  less  pungency  iu 
ftar  fruit,  which  is  used  as  a  cress.  The  unripe  fruit  of  'I'ropceolum 
■»7U»,  common  Indian  Cress,  has  been  pickled  and  used  as  capers. 
iDsir  roots  are  sometimes  eaten.  Lindley  includes  LimnantheiB  in  this 
onler,  and  enumerates  6  genera,  including  44  species.  Example — 
tnnpiKluto. 

828.  Order  53. — PiNoaparacMc  the  Pittosporum  Family.  {Polypet. 
Bypog.)  Sepals  4  or  5,  deciduous,  distinct  or  partially  united ;  testiva- 
Jwi  imbricated.  Petals  4  or  5,  sometimes  slightly  coliering,  with 
onbTicated  aestivation.  Stamens  5,  distinct,  alternate  with  the  petals. 
Onry  single,  2-5  celled ;  style  1 ;  stigmas  2-5,  equal  in  number  to 
Ae  placentas.  Fruit  capsular  or  berried,  with  many-seeded  cells, 
"hich  are  sometimes  incomplete  ;  dehiscence  loculicidal.  Seeds  often 
niTeloped  in  a  glutinous  or  resinous  pulp,  anatropal,  with  a  minute 
wibryo  lying  in  fleshy  albumen ;  radicle  long ;  cotyledons  very  short. 
—Trees  or  shrubs,  with  simple,  alternate,  exstiputnte  leaves  and 
Sowers  occasionally  polygamous.  They  are  found  chiefly  in  Austra- 
lia. Many  of  them  are  resinous,  and,  in  some  instances,  the  berries 
(recsten  Authors  mention  13  genera,  including  8i  species.  Ex- 
Viiplu — Pittosporum,  Billardiera,  SoUya. 

824.  Order  54. — Brexiacra.  the  Brexia  Family.  {Polypet.  Hypog.) 
Calyx  small,  persistent,  of  5  coherent  sepals,  with  an  imbricated  sesti- 
vition  Petjils  5,  with  twisted  testivation.  Stamens  5,  alternate  with 
(he  petals,  arising  from  a  narrow  cup  or  disk,  which  is  toothed  between 
■vch  natuen  ;  anthers  bilocular,  erect,  opening  longitudinally  and  in- 
iwmely.  Ovary  5-celled ;  ovules  numerous,  in  two  rows ;  placentas 
Mitral ;  style  1  ;  stigma  simple.  Fruit  drupaceous,  5-celled,  many- 
led.  Seeds  having  two  distinct  coverings,  anatropal  -,  embryo 
ight ;  radicle  cylindrical ;  cotyledons  ovate,  obtuse. — Trees  with 
iQS,  alternate  leaves,  having  small  deciduous  stipules.  They  e.xii>t 
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principally  in  Mudiigiiscnr.     Lindley  associates  some  perigjiioq 
genera   with    Brexia,   and    places   the   order  near   Saxifi 
There  are  6  genera,  including  8  species.     £xampleSi*iiB. 

825.  Order  55.—  Z)80|ibrUac««,  the  Guaiacum  Family.     {Pa 
Uypog.)     Calyx  4-5  parted,  with  convolute  eestivatiun.     Petals  i 
nat«  with  the  calycine  segments,  with  imbricated  oestivatioii.     Stt 
twice  as  many  as  the  petals ;  filaments  dilated  at  the  base, 
arising  from  scales  (fig.  313).     Ovary  simple,  4-5  celled ;  di» 
occasionally  formed  by  spurious  dissepiments  (figs.  438,  439). 
2  or  more  in  each  cell,  usually  pendulous ;  style  simple,  4-5  furrowe 
stigma  simple,  or  4-5-lobed.      Fruit  capsular  or  rarely  fle&hy, 
4-5  angles  or  wings,  4-5-valved,  either  opening  by  loculicidal  ' 
cence,  or  indehiscent.     Seeds   few,   usuidly  with  whitish   sibu 
sometimes  exalbuminous ,  embrj-o  green,  with  foliaceous  cotyl( 
and  a  superior  radicle. — Herbs,  shrubs,  or  trees,  with  oppositiv 
late,  usually  compound  leaves,  which  are  not  dotted,  and  hcrmap' 
flowers.     They  occur  in  various  parts  of  the  world,  chielly  in 
extra-tropical  regions,  as  in  the  south  of  £uro|>e,  Auierioi,  Ki 
and  India.     The  order  has  been  divided  into  twosectioiu: — i.  Zygo- 
phyllea;,  having  albuminous  seeds.    2  Tribulca;,  having  exaltniaiiDaas 
seeds   Authors  meiiticin  17  genera,  comprising  13(>  specietu    Eaaaifit 
— Zygophyllum,  Guaiacum,  Tribulus, 

82G.  Some  of  the  plants  abound  in  a  stimulant  resin,  which  pemiii' 
the  wood  and  bark  ;  others  are  bitter  and  acrid.    The  medicinal  ipeci(* 
are  used  as  sudoriOcs.    ZiigopbyUum  Fabago  is  called  tlie  Bca&^nM. 
on  account  of  its  flowers  being  used  as  a  substitute  for  capers.    Ti* 
plant  is  said  to  act  as  a  vermifuge,    Gnaiactim  ojicma/e  is  a  bcnti'U 
West  Indian  tree,  the  wood  of  which,  commonly  called  liennn-t 
is  prized  for  its  hardness.    The  alluirnum  is  of  n  grayisb-yeuow  cokiA  J 
while  the  duramen  is  greenish-blnclc.     The  fibres  of  th«  wood  i 
remarkable  for  their  dirrctiun,  being  cross-graiued,  in  ootMoqauM 
one  layer  crossing  another  diagonally.     It  yields  a  resiooiu  iHl 
known  as  the  resin  of  Guaiac,  or  Gum-guaiac.     This  restn  ezoAli 
spontaneously,  or  it  may  be  procured  by  incisions,  or  bj  the  appGM>l 
tion  of  heat.     A  solution  of  the  resin  in  alcohol,  when  applied  t»lW^ 
fresh  cut  surface  of  a  potato,  gives  rise  to  a  blue  colour.     Botk  d« 
wood  and  the  resin  are  used  medicinally  on  account  of  their  stimnhK 
diaphoretic  properties.     In  decoction  and  tincture  they  ant  adadoi*- 
tered  in  cutaneous  and  sy]iliilitio  diseases.     GtuMocum  aunattm  6* 
Mexico  has  similar  properties,  and  b  sometimes  used  nedkinalij  * 
the  continent 

827.  Order  5G.— Bm«r».  the  Rue  Family.     {PolypA.  B^) 
See  figs.  532,  533.     Calyx  having  4-5  segments,  with  an  imb  ' 
tDstivation.     Petals  alternate  with  the  divisions  of  the  calyx,  i 
or  cohering  below  into  a  spurious  gamopctalous  ooroUo,  rar^jr ' 
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^Ktivation  eltlier  contorted  or  valvate.  Stamens  equal  in  number 
the  petals,  or  twice  or  thrice  as  many  (rarely  fewer  hy  abortion  or 
noD-developuiciit)  (fig.  534),  usually  hypogynoua,  but  in  some  in- 
ittnoes  pengii'nous.  Between  the  stumfns  and  ovary  there  is  a  more 
If  less  complete  cup-shaped  disk,  which  is  either  free  or  united  to 
ihe  calyx.  Ovary  sessile  or  supported  on  a  gynophore  (fig.  382),  its 
cupels  equal  to  the  petals  io  number  or  fewer;  ovules  2,  rarely  4  or 
fcwer  in  each  carpel ;  styles  adherent  above  (fig.  382)  ;  stigma  simple 
or  dilated.  Fruit  capsular,  its  parts  either  combined  completely  oi 
pmially ;  seeds  solitary  or  in  pairs,  albuminous  or  e.xalbuniinous ; 
onbryo  with  a  superior  radicle. — Trees  or  shrubs,  with  exatipulate, 
opponte,  or  alternate  leaves,  usually  covered  with  pellucid  resinous 
dots  (figs.  87,  89),  and  hermaphrodite  flowers.  The  order  has  been 
nbdivided  into  two  suborders: — 1.  Ruteaj,  with  albuminous  seeds, 
tad  the  fruit  with  sarcocarp  and  endocarp  combined.  2.  Diosmete, 
ntli  exalbuminous  seeds,  and  a  2-valved  endocarp,  which  dehisces  at 
(be  base,  and  when  the  fruit  is  ripe  separates  from  a  2-valved  sarcocarp. 
Rules  are  found  chiefly  in  the  southern  part  of  the  temperate  zune, 
tia  the  south  of  Europe,  while  Diosmea;  abound  at  the  Cape  of  Good 
Bope,  anil  in  New  Holland.  Authors  mention  67  genera,  and  430 
iptcies.  Examples — Kuta,  Dictamnus,  Diosma,  Baro.snia,  Correa, 
Boron ia. 

82».  The  plants  are  remarkable  for  their  peculiar  odour,  which  is 
tH7  powerful  and  penetrating.  Many  have  antispasmodic  properties, 
'vhile  others  are  bitter,  and  act  as  febrifuges  and  tonics.  The  leaves 
»Dd  unripe  fruit  of  Ruta  graveoUns,  common  or  garden  Rue,  are  used 
in  medicine  as  stimulants,  antispasmodics,  anthelmintics,  and  emmena- 
gogues.  They  emit  when  bruised  a  strong  and  peculiar  oppressive 
odour,  and  have  a  bitter  and  acrid  taste.  By  distillation  with  water, 
yield  a  yellow  acrid  volatile  oil,  which  is  their  active  constituent. 
le  ieaves  of  various  species  of  Barosma,  especially  B.  crenata  or 
erenuiata,  and  serratiJhUa,  are  used  in  medicine  under  the  name  of 
Bucku  or  Bnchu.  They  contain  a  yellowish  volatile  oil,  having  a 
puwerfiil  odour,  and  they  have  been  used  as  stimulants  and  antispas- 
modics. They  are  prescribed  in  cases  of  irritation  and  catarrh  of  the 
Madder  in  the  form  of  infusion  and  tincture.  Galipea  officinalis,  a 
plant  found  in  Columbian  Guiana,  supplies  the  Angustura  bark,  which 
b  Diied  as  a  tonic  and  febrifuge.  It  is  probable  that  Galipea  Cusjxtria, 
tometinies  called  Bonpiandia  Irifoliata,  also  furnishes  a  variety  of  An- 
gustura bark.  On  the  continent,  Angustura  bark  is  sometimes 
ulterated  with  the  poisonous  bark  of  Strychnos  Nux  vomica.  Some 
the  species  of  Dictamima,  such  as  D.  Fraxinella,  False  Dittany, 
and  in  volatile  oil  to  such  a  degree  that  the  atmosphere  around 
them  becomes  inflammable  in  hot,  dry,  and  calm  weather.  The 
Correas  are  remarkable  for  their  gamopetalous  corolla.  The  leaves  of 
•ome  of  the  species  b.ive  been  used  for  tea  in  New  Holland. 
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829.  Order  57. — xa«ih«ariacra  or  ZMihorrinet*.  the  Xanthos 
Ion  Family.  {Poli/pet  Bypog.)  Flowersunisexu.il.  Calyx  in  3, 4,  or  3 
segments,  with  imbricated  sstivation.  Petals  the  same  number,  tarel| 
0,  usually  larger  than  the  calyx ;  asstivadon  imbricated  or  ooovoluti 
Stamens  as  many  or  twice  as  many  as  the  petals,  not  developed  in  1 
female  flowers.  Ovary  consisting  of  as  many  carpels  as  there  are  [ 
(sometimes  fewer),  tlie  carpels  being  either  completely  or  paitiail] 
united  (fig.  380) ;  ovules  2,  rarely  4,  in  each  carpel ;  styles  more  i 
less  combined  (fig.  380  a).  Fruit  baccate  or  membranous,  son 
of  2-5  cells,  sometimes  of  several  drupes,  or  2Talved  capsuln, 
which  the  fleshy  sarcocarp  is  partly  separable  from  the  endocarp>. 
Seeds  solitary  or  in  pairs,  pendulous ;  embryo  lying  within  fleshy  ai- 
bumen;  radicle  superior;  cotyledons  ovate,  flat. — Treea  or  •hrnhs, 
with  exstipulute,  alternate,  or  opposite  leaves,  having  pellucid  dott. 
They  exist  chiefly  in  the  tropical  parts  of  America.  Authors  enum<- 
rate  21  genera,  including  120  species.  ExampUa — Xanthoxyloo, 
Toddalia,  Ptelea. 

830.  Tht  plants  yield  a  volatile  oil,  which  b  aromatic  and  pnngcst 
Some  are  diaphoretic  in  their  properties,  others  are  febrifugal  uid 
tonic.  The  pungency  of  species  of  Xanthoxylon  has  caused  tbm 
sometimes  to  be  denominated  peppers.  XandMcylon  /rarinttm.  Of 
prickly  ash,  acts  as  a  sialagogue.  X  caribaum  has  a  bitter  and  <i;hri> 
fiigal  bark.  The  bitter  principle  secreted  by  many  of  the  plant*  d 
ihix  order  is  called  Xaiubupicrine. 

831.  Order  58. — fiiniitniimc*a.  the  Quassia  and  Simaruba  FaBilj. 
( PolypeL  Hypog. )  Flowers  usually  hermaphrodite.  Calyx  in  4  «  ) 
divisions ;  Ksti vaiion  imbricated.  Petals  4  or  6,  spreading  or  oooairat 
into  a  kind  of  tube  ;  activation  twi.sted.  Stamens  twice  as  maiijra 
the  petals ;  filaments  arising  from  scales.  Ovary  4-5-lobed,  4-5-e(lML 
supported  on  a  gynophore ;  ovules  solitary;  style  simple;  ili|a* 
4-5-lobed.  Fruit  indehiscent,  consisting  of  4  or  5  drupes  arrai^ 
round  a  common  receptacle.  Seeds  anatropal,  pendulous;  cadsj* 
exalbuminous. — ^Trees  or  shrubs,  with  exstipulate,  alternate,  qhmI; 
compound  leaves  without  dots.  They  are  found  in  th«  tropical  ptf* 
of  America,  Asia,  and  Africa  Authors  give  1 2  genera,  and  89  qMNk 
ExampUa — Simaruba,  Quassia,  Piorana. 

832.  All  the  plants  of  tlie  order  are  intensely  bitter.  Quasikvat' 
was  originally  the  product  of  Quasaa  amcura,  a  tall  shrub,  atirtx  aboft 
15  feet  in  height,  inhabiting  Surinam,  Guiana,  and  Colombia  b  • 
a  very  ornamental  plant,  and  has  remarkable  pinnate  learci, 
winged  petioles.  In  their  early  state,  the  leaves  seem  to  be  T 
but  in  the  progress  of  (<rowth  two  or  mure  contractions  take  piaesi  it 
each  of  which  two  leaflets  appear,  the  pairs  being  Kparatrd  fay  ■ 
winged  midrib, — a  continuation  of  the  petiole.  This  Surinain  QoMii 
does  not  appear  to  be  exported  now,  and  it  is  not  met  with  ia  Eo0^ 
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tnule    A  thriving  specimen  was  recently  sent  to  the  Edinburgh  Botanic 

Gftrden  by  Prolessor  Syme.     The  Quassia  of  tlie  shops  is  the  wood  of 

Simaniba  or  Picrcena  excelsa,  a  very  large  furust  tree,  altaiaing  a 

iMtght  of  nearly  100  feet,  growing  in  Jamaica  and  other  West  Indian 

oiands,  where  it  is  called  Bitter  Ash,  and  Bitter  Wood.     Quassia  ia 

nied  medicinally,  in  the  form  of  infusion  and  tincture  as  a  tonio  and 

anthelmintic.     It  acts  as  a  narcotic  poison  on  (tics  and  other  insects. 

Although  prohibited  by  law,  it  is  frtqui^ntly  employed  by  brewers  as 

tiobstitute  for  hops.     The  bitterness  of  Quassia  is  said  to  be  owing 

to  a  crystalline  principle  called  Quassin.     The  bark  of  the  root  of 

Sktanba  amara  or  officinalis,  a  tree  found  in  Cayenne  and  m  the 

West  Indies,  is  used  as  a  bitter  tonic  and  astringent,  more  especially 

in  the  mdranced  suges  of  diarrhea  and  dysentery.    Brucea  aiUidysen- 

Maiiwas  at  one  time  erroneously  supposed  to  furnish  false  Angustura 

htV.     It  has  properties  similar  to  those  of  Quassia.     Malombo  bark 

is  probably  yielded  by  a  species  of  Quassia. 

883.  Order  59. — Ochn«c«»,  the  Ochna  F.imily.  {Pobjpet.  Hjfpog.) 
Sepals  6,  persistent,  imbricated  in  activation.  Petals  equal  to,  or 
t*)Oe  as  many  as  the  sepals,  deciduous,  spreading,  imbricated  in  eesti- 
Wion.  Stamens  5,  opposite  the  sepals,  or  10,  or  indefinite ;  filaments 
persistent,  attjiched  to  a  hypogynous  disk  ;  anthers  bilocular,  innate, 
opening  by  pores,  or  longitudinally.  Carpels  as  many  as  the  petals, 
Wted  on  an  enlarged  gynobase  (thecaphore);  ovule  erpct  or  pendu- 
l<ms,  styles  united  into  one.  Fruit  gynobasic,  consisting  of  several 
noeulent,  indehiscent,  monospcnnous  carpels.  Seeds  anatropal,  usually 
ewlbuminous ;  embryo  straight;  radicle  short;  cotyledons  thick. — 
Dndershrubs  or  trees,  with  alternate,  simple,  stipulate  leaves,  and 
pedicels  articulated  in  the  middle.  They  grow  in  tropical  countries, 
•nd  are  remarkable  for  the  large  succulent  prolongation  of  the  recep- 
tide  to  which  the  carpels  are  attached.  They  are  generally  bitter, 
•ad  some  of  them  are  used  as  tonics.  Lindley  enumerates  6  genera, 
comprehending  86  species.     Exampfes — Ochna,  Gomphia,  Castela. 

834.  Order  60. — c»ri«rt«cr».  the  Cori.iria  Family.  {Poltfpft,, 
Bypog.)  Flowers  unisexual.  Calyx  campanulate,  5-parted  ;  lestiva- 
tioo  imbricate.  Petals  alternate  with  th  e  caly cine  segments,  very  small, 
lleshy,  with  a  keel  on  the  internal  surface.  Slimiena  10  (fig.  537); 
filaments  filiform,  distinct ;  anthers  dithecal,  oblong.  Ovary  composed 
tuaally  of  5  carpels,  attached  to  a  thickened  receptacle  or  gynobase, 
S-oelled ;  ovules  solitary,  pendulous ;  style  0 ;  stigmas  5,  long  and 
glandular.  Fruit,  consisting  of  5,  monospermous,  indehiscent  crus- 
laoeous  carpels,  enclo.sed  by  the  enlarged  petals.  Seeds  pendulou.s, 
anatropal,  exalbuminous ;  embryo  nearly  straight;  cotyledons  fleshy ; 
ladicle  short  and  blunt. — Shrubs  with  opposite  square  branches,  oppo- 
Me,  simple,  ribbed  leaves,  and  scaly  buds.  They  are  found  in  small 
aoinben  in  the  south  of  Europe,  South  America,  India,  and  New 
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Zealand.    Sonae  of  them  are  poisonous.    The  leaves  of  Coriana  i 
/dia  have  been  employed  to  adulterate  Alexandrian  Sena*  oo 
continent.      The  leaves  are   known  from   those  of  tme   Seniu  by" 
being  3-ribbed.     The  leaves  are  used  for  dyeing  black,  and  an  infadoa 
of  them  gives  a  dark -blue  with  gnlphate  of  iron.    (Tenw  1 ;  •pedt  f 
Elxmnple — Coriaria. 

Sabda»  II.— CxLTCirLomA 

835.  In  this  subclass  are  included  the  Polypetaloos  ei'den 
Jussieu,  in  which  the  stamens  are  not  hypogynoos,  as  well 
monopetalous  and  diclinoai  orders.  A  calyx  and  corolla  are  preMit 
in  other  words,  the  plants  are  Dichlaniydeous ;  the  petak  are  distiaei 
or  united,  and  the  stumens  are  attached  to  the  ralyx, — being  PnigJ- 
nous  or  Epigynous.  This  subclass,  along  with  thalamiflont,  oom- 
prises  the  Dialypetalte  of  Endlicher.  There  is  also  included  in  it  t!* 
GamopetaliB  in  which  the  ovary  is  inferior. 


Section  1. — Polypeta!..*. 
Epigynous. 


Petals  separate,  stamens  PerigytKxav 


8S6.  Order  61. — SucUiMaiacMt.  the  Stackbousia  Family.    {Pttf  I 
pstat.  Perigyn.)    Calyx  5-cleft,  equal,  with  an  inflated  tube.    !V| 
tals  5,  equal,  inserted  at  the  top  of  the  tube  of  the  calyx,  i ' 
the  petals  united,  limb  narrow  and  stellate.    Stamens  6, 
attached  to  the  tube  of  the  calyx.     Ovary  superior,  3-S-CcIled,  i 
partially  dbtinct;  ovules  solitary,  erect;  styles  3-5,  somedmes  < 
at  the  base ;  stigmas  simple.      Fruit  consisting  of  8-5 
pieces,  which  are  sometimes  winged,  and  are  attached  to  a  < 
^L  persistent  column.     Seeds  anatropitl ;  embryo  long,  erect,  in 

^^^  of  fleshy  albumen. — Shrubs  with  simple,  entire,  alternate  sti|Mta 
^^^K  leaves,  found  in  New  Holland,  and  not  possessing  any  marked  prap^ 
^^^1  ties.  Lindley  notices  2  genera,  and  10  species.  ExampU  tDwi- 
^g  boufiia. 

^M  837.  Order  62. — Ccia>n«c«*.  the  Spindle-tree  Familv.    (A^f** 

^H  Perigyn.)     Sepals  4-5,  imbricated  in  KStivation.     Petals  4-5,  mik  > 

^B  broad  base,  and  an  imbricated  estivation,  rarely  wanting.     Scimw 

^m  alternate  with  the  petals;  anthers  erect.    DL'ik  large,  flat,  aui  ezpawW. 

^1  surrounding  the  ovary  to  which  it  adheres.     Ovary  sapsrior,  S-^ 

I      : 


celled  ;  ovules  ascending,  one  or  numerous,  attached  to  the  t 
short  funiculus.     Fruit  either  a  2-5-cclled  capsule,  with 
dehiscence,  or  drupaceous.     Seeds  one  or  many  in  each  odl,  i 
usually  ascending,  and  sometimes  arillate  (Hgs.  481,  48S);  alb 
llcshy ;  embryo  straight,  with   Hat  cotyledons  and  a  short 
Small  trees  or  shrubs,  with  simple,  alternate,  rarely  oppoai* 
aDd  small  deciduous  stipules.     They  inhabit  the  warm  psli  cf  Ban|4 
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i  America,  and  Asia,  and  many  are  found  at  the  Cape  of  Good 
The  order  contains  35  known  genera,  and  282  species.  It 
I  been  divided  into  two  tribes : — 1,  Euonymese,  with  capsular  fruit, 
2.  Elsodendrex,  with  drupaceous  fruit,  Jixamplea — Celastrus,  £u- 
ooymna,  Elaeodeodron. 

838.  The  plants  of  the  order  have  subacrid  properties,  and  the 
\  of  some  yield  a  useful  uil.   Those  of  Celastrus  nutans,  ot  jmnicu- 

'  kbit,  are  said  in  India  to  he  ofa  stimulant  nature,  and  to  be  used  as  a 
icmedy  in  the  disease  called  Beriberi.  Some  of  the  species  of  Ce- 
lainu,  aa  C.  venenatus,  are  reckoned  poisonous.  The  seeds  of  Euony- 
vn,  Spindle-tree,  are  surrounded  by  an  aril,  or  rather  ariUode,  which 
k  considered  as  a  prolongation  from  the  e.xostome  (figs.  481,  482). 
Ib  some  of  the  species  tlie  capsules  are  crimson,  and  with  the  bright 
•arlet  arillodea,  they  present  a  very  showy  appearance  when  the  fruit 
iiripe.  The  bark  oi  Euonymus  tingem  furnishes  a  yellow  dye.  It  is 
ued  to  mark  the  tika  on  the  forehead  of  the  Hindoos.  It  is  also  con- 
■dered  useful  in  diseases  of  the  eye.  The  young  shoots  of  Euonymus 
Mr^penis,  when  charred,  are  used  to  form  a  particular  kind  of  draw- 
ing pencil ;  its  fruit  and  inner  bark  are  said  to  be  purgative  and  emetic. 

839.  Order  63.— smpkyieacca,  the  Bladder-nut  Family.  {Polypet, 
Pmgyn.)  (Fig.  639.)  Sepals  5,  united  at  the  base,  coloured,  imbri- 
cated in  testivation.  Petals  5,  alternate,  with  an  imbricated  eestivatinn. 
Stamens  5,  alternate  with  the  petals.  Disk  large  and  urceolate. 
Oniy  2-3-celled,  superior  ;  ovules  usually  ascending  ;  styles  2-3, 
cohering  at  the  base.  Fruit  membranous  or  fleshy,  indehiscent  or 
opening  internally,  often  partly  abortive.  Seeds  anatropal,  roundish, 
Inmcale  at  the  hilum,  with  a  bony  testa ;  albumen  generally  0  ;  em- 
bryo ttraight,  with  thick  cotyledons  and  a  small  inferior  radicle. — 
Shrubs,  with  opposite,  pinnate  leaves,  having  stipules  and  stipels  (^ 
161).  By  m.iny  authors  they  are  included  under  the  last  order. 
The  plants  are  irregtilarly  scattered  over  the  globe,  and  are  found  in 
£uro[>e,  America,  and  Asia.  Some  of  them  appear  to  be  subacrid, 
while  others  are  bitter  and  astringent.  Tlie  species  of  Staphylea 
receive  the  name  of  bladder-nut,  on  account  of  their  inflated  bladder- 
Eke  pericarp.  They  are  cultivated  as  handsome  shrubs.  Three 
known  genera  are  enumerated,  and  14  species.     Example — Staphylea. 

840.  Order  64. — Kiuimaacc*,  the  Buckthorn  Family.  {Polypet. 
Perigyn.)  Calyx  4-5-clelt,  valvatc  in  sestivaiion.  Petals  distinct, 
hoodc<l  or  coDvulttte,  inserted  into  the  throat  of  the  calyx,  sometimes 
U.  Stamens  definite,  opposite  the  petals.  Disk  large,  tleshy,  flat  or 
QTceolate.  Ovary  superior  or  half  superior,  2-3  or  4-celled ;  ovules 
■oUtary,  erect,  anatropal.  Fruit  fleshy  and  indehiscent,  or  dry  and 
lepaauog  into  tliree  parts.  Seeds  erect ;  albumen  fleshy,  rarely  0 ; 
(mbiyo  about  as  long  as  the  seed,  with  a  short  inferior  radicle,  and 
brge  flat  cotyledons. — Trees  or  shrubs,  often  spiny,  with  simple,  alter- 
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nate,  rarely  opposite  leaves,  and  minnte  stipules.     Tkqr  are 
distributed  over  the  globe,  and  are  found  both  in  temperate 
cat  regioDg,     There  are  46   genera,  and    266  speciea  cni 
Examples — Rhamnus,  Ceanothus,  Pbylica,  Pomaderria. 

841.  Many  of  the  plants  of  the  order  have  active  cathartic 
ties.  Some,  however,  yield  edible  'ruit,  and  others  are 
febrifugal.  Bhamntis  eatlvarticua,  common  or  purging  Ba 
European  shrub,  the  black  succulent  fruits  or  berries  of  « 
used  as  a  hydragogue  cathartic  in  ca.ses  of  dropsy.  The 
juice  becomes  gradually  red  by  the  fonnation  of  acetic  acid  in  lit 
may  be  preserved  unchanged  in  the  form  of  syrup.  When 
•with  lime  and  evaporated  to  dryness,  it  forms  the  colour 
green.  The  fruit  of  R/iamnus  Franca  ,  Black  Alder,  is 
purgative.  The  berries  of  JUiamnus  in/edorius,  as  well  as  those 
species,  are  known  by  the  name  of  French  berries.  They 
used  for  dyeing  yellow.  The  fruit  of  many  species  of  & 
used  for  food ;  Zizyphus  Jtijuba  supplies  the  fruit  called 
the  I/Otus,  or  Lote-bush  of  the  classics,  whence  the 
named,  is  Zizyplvua  Lotus.  A  kind  of  Scinde  lac  is  found  OD 
JujxJm.  PalUtnu  aeuitatus,  Christ's-thom,  is  common  in  tb«  bcii^ 
of  Judiea.  Ceanothua  Amtricanut  is  used  in  America  as  ma  asuiagcai, 
and  its  leaves,  under  the  name  of  New  Jersey  Tea,  have 
as  a  substitute  for  tea.  The  leaves  of  Sagerelia  theeaamt  are  uxd 
the  same  purpose  by  the  poorer  classes  in  China. 

842.  Order  eS.^AurarUacciB,  the  Cashew-nut  Family.  (/W< 
P«rigi/n.)  Flowers  usually  unisexual.  Calyx  usually  small  and 
sistent,  viith  5,  or  sometimes  3-4-7  divisions.  Petals  equal  in  Di 
to  the  calycine  divbions,  perigynous,  sometimes  0 ;  imbricated  is 
ffistivation.  Stamens  either  equal  to  the  petals  in  nn^  "  '  il«r- 
nate  with  them,  or  twice  as  many  or  more  ;  filam  -i  'J 
cohering  at  the  base,  usually  perigynous.  Disk  fle^liy,  auuuUr  <* 
cup-shaped,  sometimes  inconspicuous.  Ovary  single,  rarrly  5  or  I 
free  or  adhering  to  the  calyx,  1 -celled  ;  ovule  solitary,  attached  by 
funiculus  to  the  bottom  or  along  the  side  of  the  cell ;  stylw  1-^ 
occasionally  4  ;  stigmas  1-3  or  4.  Fruit  usually  dnipAcooo* 
indehisoent  Seed  ascending  or  frequently  pendulous,  from  the 
herence  of  the  funiculus  to  the  angle  of  the  cell,  exalhmniaeai 
radicle  inferior  or  superior,  sometimes  curved  suddenly  bock  ;  aotjtt- 
ilons  thick,  fleshy,  or  leafy. — Trees  or  shrubs,  with  a  T«*io«iMi|  «■• 
taustio  juice,  and  alternate  leaves  without  dots.  The  order  is  a  sob- 
division  of  the  Terebinthacoe  of  Jussiea  The  plants  inhabit  dMJT 
the  tropical  parts  of  America,  Africa,  and  India  ;  some,  boworvr,  ■• 
found  in  Europe.  The  order  is  tinknown  in  New  Uoliaod,  Thai 
arc  65  known  genera,  and  116  species. 
Khtts,  Maiigifera,  Spondins. 
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843.  Tlie  order  is  cliaracterized  by  tJie  presence  of  an  acrid  resinous 
juice.  In  some  cases,  however,  the  fruit  of  ihe  plants  is  edible.  Many 
of  tbem  supply  varnishes.  Anacardiiiin  occidentaU  furnishes  the 
.  i-«shew-nut,  which  is  remarkable  for  its  large  succulent  peduncle 
supporting  the  fruit  or  nut  (fig.  227).  The  pericarp  has  the  acrid 
I  properties  which  pervade  the  order,  while  the  seed  is  eatable.  The 
I  fieshy  peduncle  is  acid  and  edible,  and  a  bland  gum  exudes  from  the 
I  Urk.  Pistada  vera  is  the  Pistacia  or  Pistachio  nut-tree,  which 
I  extends  from  Syria  to  Bokhara  and  Caubul,  and  is  cultivated  in  the 
^H  muh  of  Europe.  It  has  green -coloured  oily  kernels,  which  are  used 
^Ml  articles  of  diet.  P.  Terd)mthus  is  a  native  of  the  southern  part  of 
^*  fiarope,  and  the  northern  part  of  Africa,  and  yields  a  liquid  resinous 
exttdatioD,  known  as  Chian  turpentine.  The  turpentine  receives  its 
nime  on  account  of  being  collected  in  the  island  of  Chio  or  Scio, 
*iiert  the  plant  thrives.  The  tree  attains  a  height  of  30  or  35  feet, 
wd  one  tree  will  yield  ten  ounces  of  tlie  licjuiJ  resinous  matter,  which 
lliickens  on  exposure  to  air,  by  the  loss  of  volatile  oil.  Like  other 
turpentines,  it  has  diuretic  and  excitant  properties.  Putacia  Lenliscus, 
touive  of  the  coasts  and  islands  of  the  Mediterranean,  furnishes  the 
toocKte  resinous  exudation  called  Mastiche  or  Mastic  It  is  a  bush 
of  about  10  or  12  feet  in  height,  which  is  cultivated  abundantly  in 
■lie  island  of  Chios.  Mastic  is  used  as  a  masticatory  for  consolidating 
tile  gums  and  cleansing  the  teeth.  It  has  abo  been  employed  as  an 
utispasmodic,  and  it  enters  into  the  composition  of  varnishes.  Rhus 
Tizicodendron,  Poison-oak,  is  a  shrub  foimd  in  Canada  and  tlie 
Cnited  States,  the  leaves  of  which  have  been  used  as  stimulants  in 
we»  of  palsy.  Like  the  other  species  of  this  genus,  it  yields  an 
lerid  milky  juice,  which  becomes  black  on  exposure  to  the  air.  Jihus 
ndiemt.  Poison-ivy,  or  Poison-vine,  is  probably  another  name  of  the 
•me  species.  Ehua  venenata,  Poison-suroach,  or  Poiaon-elder,  has 
•aid.  poisonous  properties,  and  contact  with  it,  Ln  some  instances, 
gives  rise  to  inflammation  of  the  skin.  Cases  are  related  of  persons 
•ho  are  peculiarly  liable  to  be  thus  affected,  and  in  whom  the  irritation 
CHised  by  the  juice  of  the  poisonous  species  of  Khus  is  very  great, 
»nd  even  alarming.  liltus  coriaria,  R.  lifphiiia,  iind  R.  glabra  are  used 
kt  tanning,  and  their  fruit  is  acid.  Rhus  Cotmiu  is  called  Arbre  a 
fermque  in  France,  on  account  of  the  hairy  appearance  presented  by 
itt  abortive  pedicels.  Many  of  the  plants  in  this  order  furnish  varnishes 
fid  marking  ink.  Semeairpus  Anacardium,  commonly  called  the 
Markmg-nnt  tree,  supplies  the  Sylhet  varnish,  while  Metanorrhwa 
nua  furnishes  that  of  Mortuban.  Slaginaria  vemtci/lua  is  the 
of  the  hard  black  varnish  called  Japan  Lacquer.  The  leaves 
\y  of  the  species  of  Sc/iinua,  as  S.  JUoUe,  when  broken  and 
on  the  surface  of  water,  send  out  a  resinous  matter  with  great 
so  as  to  cause  a  sort  of  spontaneous  motion  by  the  recoil. 
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Altliough  a  resinous  principle  pervades  the  plants  of  this  order,  i 
in  some  cases  it  is  not  deveJoped  in  the  fruit,  which  becomes  eittufe^ 
Of  this  an  illustration  is  filmished  bj  the  Mango,  the  prodoee  d 
Mantpfera  mdica.     The  Hog-plums  of  the  West  Indies  are  Aunidicd 
by  various  species  of  Spondias,  as  S.  purpurea  and  Mombin. 

844.  Order  G6. — Anrridaces.  the  Amyris  Family.  (Poifpt. 
Perigyn.)  Flowers  usually  bisexual,  sometimes  unisexual  by  abcctua. 
Calyx  persistent,  regular  or  nearly  so,  with  2  to  5  divisioiia.  Pctiii 
3-5,  inserted  at  the  base  of  the  calyx ;  aestivation  valvate  or  imbricated. 
Stamens  twice  or  four  times  as  many  as  the  petals,  perigyooua.  VUl 
covering  the  base  of  the  calyx  often  in  a  ring-like  manner.  Oni7 
superior,  scssUe,  1-5  celled  ;  ovules  in  pairs,  anatropal,  pendtiloww 
suspended ;  style  1  or  none ;  stigma  simple  or  lobed,  aometiaia 
capitate.  Fruit  dry,  1-5-celied,  indehiscent,  or  its  cpicarp  iptitti«| 
into  valves,  tjceds  solitary,  exalbuminous,  with  a  superior  radicle  ttai 
the  hilum,  and  cotyledons,  which  are  fleshy  or  wrinkled. — Ittm  or 
shrubs,  abounding  in  resin,  with  opposite  or  alternate  conpoii&d  IcBim 
which  are  frequently  stipulate  and  dotted.  They  are  natires  of  ln|iai 
regions.  There  are  two  suborders : — 1.  Amyridesei,  with  an  nnflooiJg 
ovary.  2.  Bursereae,  with  a  2-5-celled  ovary.  Some  look  npoo  da 
stamens  of  Amyrides  as  truly  hypoG;ynous,  and  oonader  the  order  a 
allied  to  Aurantiaceie.  Authors  give  26  genera,  and  56  speoA 
Examplei — Amyris,  Boswellio,  Bursera,  Balsamodendron. 

845.  The  plants  yield  a  fragrant  IxUsamic  and  resinous  juice,  wUdk 
in  a  dry  state,  is  often  used  as  frankincense,  and  is  employed 
nally  as  a  stimulant  or  expectorant  The  resinous  substAnce 
Elemi  seems  to  be  obtained  from  one  of  the  plants  of  this 
Linnaeus  referred  it  to  Amyris  elemi/era,  under  which  name 
species  seem  to  be  included.  Some  authors  think  that  Idea  la 
furnishes  elerai  in  Brazil,  while  Royle  refers  a  Meocican  kind 
phrinm  cUmiferum ;  and  other  varieties,  according  to  Christbai^ 
probably  the  produce  of  Canarinm  commune  and  babamtfu 
resin  contains  a  stimulant  volatile  oil.  Bonoellia  aerrata,  %  iHft  ] 
dian  tree,  supplies  the  gum-resin  called  olibanum,  or  the  1 
cense  of  the  ancients,  the  npS  of  the  Scriptures.  It  oontaiv  •  i 
tile  oil,  and  has  been  used  as  a  stimulant,  and  as  a  material  ibr  Aa^l 
gation.  Balsamodendron  (Protium  ?)  Myrrha,  a  slirub  gmiuM  il  [ 
Abyssinia,  appears  to  be  the  source  of  the  officinal  myrrfa,  tbiitB«^  I 
Bible.  It  is  a  bitter  aromatic  gum-resin,  containing  volaltle  la^  a' [ 
was  used  in  ancient  times  as  frankincense.  It  is  a  bealia;  tdK^  | 
lant,  and  is  employed  medicinally  as  an  cmmenagogne  mod  i 
as  well  as  for  arresting  various  mucous  discharges.  Th«j  i  — 
Bdellium  is  procured  from  various  species  of  B<dmitmixlimh*K  **  J 
a/ricanwn  and  Roxburgbii,  Tlie  celebrated  balsam  oalled  Bski* 
Oilead,  is  an  exudation  from  BaUmnodendnm  gUaadmm. 
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U  procured  from  Elaphrium  tomentosum.  Various  other  balsams  and 
resins  are  yielded  by  plants  of  this  ord«ir.  Amyris  toxi/era  is  said  to 
be  poisonous. 

846.  Order  67. — ConnaraecK,  the  Connanis  Family.  (Poli//)ft. 
Periffyn.)  Flowers  bisexual,  rarely  unise.xual.  Calyx  5-partite,  rejfu- 
lar,  persistent ;  aestivation  imbricate  or  valvate.  Petals  6,  inserted  at 
the  base  of  the  calyx.  Stamens  twice  aa  many  as  the  petals,  inserted 
with  them,  and  doubtfully  hypopynous ;  filaments  united  at  the-  base. 
Ovary  consisting  of  one  or  more  separate  carpels,  each  having  a  ter- 
mitud  style,  and  a  dilated  stigma ;  ovules  in  pairs,  collateral,  ascending, 
orthotropal.  Fruit  follicular,  dehiscing  along  the  ventral  suture. 
Seeds  solitary  or  in  pairs,  erect,  with  or  without  albumen,  sometimes 
trillate;  embryo  with  a  superior  radicle,  remote  from  the  hilum,  and 
wtyledons,  which  are  either  floshy  or  leafy. — Trees  or  shrubs,  with 
oompound,  alternate,  exstipulate  leaves,  which  are  not  dotted.  They  are 
tropical  plants,  and  according  to  Endlicher  are  common  in  America. 
Some  of  them  have  febrifugal  properties.  Omphakbium  Lamberti  is 
■id  to  furnish  Zebra-wood.  This  order,  as  well  as  the  orders  Ana- 
cardiaccse  and  Amyridaceie,  are  by  many  considered  truly  hypogynous, 
«nd  as  belonging  to  Thaiamifloraa.  Lindley  includes  them  in  his 
fiutal  alliance  He  notices  5  genera,  and  42  speciea.  Examples — 
Connarus,  Omphalobium,  Cnestis. 

847.  Order  68. — ii««iimiB<Ms  (Fabace®  of  Lindley),  the  Pea  and 
Bean  Tribe.     (Polypet.  Perigyn).     Calyx  5-partite,  toothed,  or  clefk 
(figs.  593,  694  c  c),  with  the  odd  segment  anterior  (*[  357) ;  seg- 
ments oflen  unequal  and  variously  combined.     Petals  5  (figs.  593, 
i94),  or  by  abortion,  4,  3,  2,  1,  or  0,  inserted  into  the  base  of  the 
nlvx,  sometimes  equal,  but  usually  unequal,    often  papilionaceous, 
with  the  odd  petal  superior  (fig.  594  <).    Stamens  definite  or  indefinite, 
ttinally  perigynous,  distinct,  or  monadelphous  or  diadelphous  (fig. 
694  t),  or  rarely  triadelphons ;  anthers  bilocular,  versatile.     Ovary 
superior,  1 -celled,  consisting  usually  of  a  solitary  carpel  (fig.  594  o), 
wmetimes  of  2-5  ;  ovules  1  or  many ;  style  simple,  proceeding  from 
the  upper  or  ventral  suture ;  stigma  simple  (fig.  594  s).     Fruit  a 
legume  (figs.  440,  469,  595),  or  a  drupe.     Seeds  solitary  or  several 
(fig.  595),  sometimes  arillate,  often  curved  (fig.  596) ;  embryo  usually 
ualbamioous,  straight,  or  with  the  radicle  bent  upon  the  edges  of  the 
cotyledons  (figs.  429,  516),  which  are  either  epigcal  or  hypogeal  {% 
f)iy)  in  germination  (fig.  597),  and  !e.ify  (Phylloloba?)  or  fleshy 
'Sarcolobffi). — Herbaceous  plants,  shrubs,  or  trees,  with  alternate, 
•ttually  compound  leaves,  having  two  stipules  at  the  base  of  the  petiole 
(fig.  193).  and  two  at  the  base  of  each  leaflet  in  the  pinnate  leaves. 
Pedicels  usually  articulated.   The  flowers  are  frequently  papilionaceous 
(fig.  292),  and  the  fruit  is  commonly  leguminous  (figs.  460,  469,  470, 
471).  and  by  the  presence  of  ime  or  other  of  these  characters  the  ordtT 
may  be  recognized.     It  is  ri'iiiiukable  tliut  one  or  other  ot'  iVveK  (^W 


Ciilyx ;  otliers  have  no  petals  at  all,  or  some  number  Ip«  tLan  6u. 
while  Mimoseao  have  perfectlr  regular  flowers  and  indttinite  bypop- 
nous  stiimens.  Detariura  and  oilier  plants  of  this  fiunily  bear  bva 
not  to  be  distinguished  from  a  drupe.  Le;;umiaoaa  plants  and  Bcl^ 
worts  have  so  many  t'eatures  in  common  that  it  maj  be  affirmed  thil 
no  positive  character  has  been  discovered  to  distinirQish  the  one  oriit 
from  the  other,  except  the  inferior  position  of  tip  '<• 

MS.  The  plants  of  the  order  are  very  genenill) 
globe,  but  many  genera  are  very  limited  in  their  range.     Dtt  < 
gives  the  following  geographical  distribution  of  the  <)C00  spedeil 
in  bis  day  :— 


.viw 


if  taaSllcaUoa  of  I 


>nu,  Snat-r^ 


lowM^  Ibinrtaif  Um  (tnelBNief  the  natsnl  or 

fU  iML— ObMirunarawaover,  tbowlngflv.  i  iti*  olxx.  1 1 

p«n*  fi>nntn(*  lh(*  rarlnm,  9  alie,  And  the  Texllluin,  »hivh  l>  «up«rtur.  10  <illi  B  i  r 
ii(<lptinuj;  ovui y  I  rellM,  fbrmed  by  a  ftln^le CArpel i  un«  uP  U»  ovum  itaowQ  «11k  lliiw*- 
■irached  (o  tbe  vcntial  suturo. 

>1b.  Ml— LntiKituiIln*!  Mctlon  nf  Ihe  flowrr  <  '^lontlu    «  a,  Qdn^vM  tn  V 

nenMi    i,  Vexillam  or  Oandanl,  brlnsllis  m:  rior  qda  MUl.    »w«rft*^ 

brwIniEiL  c  d,  Oo&*hftlfof  Uloc«^ttl■^  or  kcaL  i.  [ifiinii  Tnn  fllTwiniil^iyi^f 

In  twal>nndl(!9,  or  dladelplioinL  a.  nytTy  bud  oi>'ii  iiuioihit  ih«  i>Tiil«>4tMwlM4btt*|M^^ 
on  iIk  rentrU  or  upper  (utiue.  t,  l>Uin>>*>  •>  »»  epu  of  O**  •tyK  «kl*k  M  tmttmmm  •■  * 
tenlml  tuluro.  ^ 

riB  W».— Frnlt,  e  Lc(iiine  or  Pod,  opmlnK  by  two  fit\rrt,  *nd  ileMiilM  tj  Ike  mwl*; 
4onti  watnn,  t>c«<U  elhuJicd  on  mcli  >i<lc  'ii  ihc  vcntnl  •ntiire,  ean«d  Ifen  IMBMtnk  W 
k  nwrkeA  hllnin  end  fUnlrnliM  (podi>»iwnn  or  umMIInl  coni  k  

fU,  Md— A  «ed  ivparMoL  /,  Fuoiculiu.  c  CbaUu  united  B  Ika  ftaJialai  Of  Ike  ■#■ 
•Ljiicrsnle  Of  fcrenirn. 

Re  NT.— Kni>>r)0,  whlrh  owopln  the  mtlre  Kwd  after  tbe  •fwniia4«ta  (•  reaWMl  t*"^ 
M^^MaB*  wpar««d  t  Ihcy  uv  ttukv  "'^  1>>V<>C<*'<  ^'  reoieln  andar  grgaaA  to1>(  f"^ 
"'-    g,  OManiulo  or  plwiiQle.   r,  UwUdn. 
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Xqnfnoctial  America 805 

Buin  of  the  Mediterranean 468 

Eut  Indiea 482 

Ctptof  Good  Hope 363 

Levant 250 

New  Holland 229 

West  Indies 221 

Europe,  excepting  the  Mediterranean 184 

United  States T88 

Mexico 162 

Eqniiioctial  A&iea 180 

Siheriu 129 

Arabia  and  Egypt 87 

China,  Japan,  Cochin-China. 77 

Ulesof  Southern  Africa 42 

SoDth  America,  beyond  the  tropics. 29 

Canaries. 21 

South  Sea  laUnda 13 

It  it  said  that  no   native  species  occtir  in  the  islands  of  Tristan 
ifAcagna  and  St.  Helena. 

The  order  has  been  divided  into  three  suborders; — 1.  Papilionacese  ; 
ptpilionaceous  flowers,  petals  imbricated  in  eestivation,  and  upper  one 
wterior.  This  suborder  is  subdivided  into  the  tribes  Podalyrieie, 
Ulee,  Vicieaj,  Hedysarea;,  Phaseolese,  Dalbergieae,  Sophoreae ;  accor- 
dbg  to  the  nature  of  the  filaments,  whether  free  or  variously  united, 
fte  form  and  dehiscence  of  the  legume,  the  cotyledons  whether  fleshy 
or  leafy,  and  the  simple  or  compound  nature  of  the  leaves.  Examples 
—Pndalyria,  Lotus,  Cytisus,  Pisum,  Hedysanim,  Phaseolus,  Dalbergin. 
i.  Cipsal[>inien; ;  flowers  irregular,  sub-papilionaceous,  petals  spr^d- 
ine.  imbricated  in  oestivation,  upper  one  interior.  Examplts — 
Ilj  i;i:itoj:ylon,  Cajsalpinia,  Cassia,  Swartzia,  Amherstia,  Bauhinia, 
Coi,iii'era,  and  Ceratonia,  3.  Mimosea;;  flowers  regular,  petals  val- 
I  in  a;slivation.  Examples — Parkia,  Mimosa,  Acacia. 
Tlie  number  of  known  genera  at  the  present  day  is  about  5.10. 
_  Juding  upwttrd.s  of  7000  species.  The  following  is  the  estimate 
flf  species  in  the  different  subordcra  and  tribes,  considered  in  reler- 
ence  to  the  flora  of  the  globe  and  the  flora  of  Britain  (Bcntham  and 
llenjlow) : — 

Saborden.  Tribek  Species.  BriUA  ipecica 

ri.  Podalyrie«> 850  0 

2.  Lote»!  witb\ 8000  48> 

Vlciea..../ 88/ 

PapiUnaaceB 8.  Hedjrsareie. 600  4 

4.  Phaaeolea 650  0 

6.  Dalbet^efc 250  0 

6.  SophofBB 60  0 

700  0 

'  ' 1000  0 


CBsalpinies . 
ICmoaea..  .. 
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849.  This  U  a  very  extensive  and  a  very  important  natural 
It  embraces  many  valuable  medicinal  plants,  such  as  those 
Senna,  Gum-arabic,  Tragacanth,  Catechu,  and  Kioo;  imf 
as  Indigo  and  Logwood ;  many  valuable  timber  trees,  as 
and  BxMewood ;  plants  furnishing  nutritious  food,  such  as  the 
and  Pea.  The  properties  of  the  order  may  be  considered  in 
as  wholesome,  although  it  contains  some  poisonous  plants.  lindley, 
however,  says  that  the  order  must  be  considered  upon  the  wfacte  •• 
poisonous,  and  that  the  plants  used  for  food  are  exceptions  to  tb> 
general  rule ;  the  injurious  juices  of  the  order  not  being  in  nch 
instances  sufficiently  concentrated  to  prove  injurious,  being  replaofd 
to  a  considerable  extent  by  either  sugar  or  starch. 

850.  Suborder  PapUionacece.  The  planu  in  this  section  1 
quently  beautifiil  showy  flowers ;  for  example,  Robinia,  Ltbu 
WisUiria,  Lupinua,  CUanthus,  Erythrina,  or  Coral-flower,  Hovta, 
are  often  nutritious.  The  various  kinds  of  Clover,  B<;ans,  PeM,  i 
Pulse  belong  to  it.  The  common  red  Clover  is  Tri/olium  prntmit- 
White  or  Dutch  Clover  (7!  rcpena)  springs  up  frequently  on  gnjoad 
recently  cleared.  The  Shamrock  is  generally  considered  as  a  tfeO0 
of  Trefoil.  Various  species  of  Medick  and  Lucerne  {Medicago,  fig.  <71)i 
of  Sointfoin  ( Otwbrychia),  and  Melilot  (Me(ilotus),  are  cultivated  as  focd 
for  cattle.  Many  are  used  for  their  medicinal  qualities.  OlyeyrrMii 
glabra,  or  LupurUia  officinalis,  is  the  plant  which  yields  liquoricc-rooi 
This  plant  is  a  native  of  the  southern  part  of  Europe,  and  it  has  b«(0 
occasionally  cultivated  with  success  in  Bntain,  especially  at  Pontefiid 
in  Yorkshire,  and  at  Mitcham  in  Surrey.  An  extract  is  prepared  ft«o 
the  root  or  underground  stem  by  decoction  in  water,  and  subseqaol 
inspissation.  It  owes  its  sweetness  to  a  peculiar  principle  called 
Olycion,  or  Gl}'cyrrhizin,  which  appears  also  to  be  present  in  the  rod 
and  leaves  of  other  papilionaceous  plants,  as  Glycyrrhita  tdkiimta  ui 
glandulifera,  Trifolium  alpinum,  and  Ahnu precaU)riu$.  liqQonetii 
used  medicinally  as  a  demulcent.  A  sweet  secretion  (a  kind  of  Maint] 
is  prodiiced  by  AUiagi Maurorum.  Aftragalus  verut,  cretietu,  wiflaW. 
gttmmi/er,  and  other  species,  yield  an  exudation  known  by  the  naot 
of  Gum  Tragacanth.  A.  verus  seems  to  be  the  chief  sooree  of  tb 
European  tragacanth.  It  is  a  shrub  found  in  Asia  Minor  and  Vftwt, 
and  the  gum  is  procured  by  exudation  or  incision.  Tragaoaalh  1 
with  cold  water  a  bulky  jelly,  while  it  is  soluble  in  boiling  wattr, 
contains  both  Arabin  and  Bassorin  in  its  composition,  and  is  aa«d  i 
demulcent.  Myrospemtv.m,or A[yroxylonf)etviftrum,yiK\<i*^\ 
of  Peru,  while  Myrospennum,  or  Myroxylon  toluifenim,  is  the  •oaroeef 
the  Balsam  of  Tolu.  These  balsams  are  procured  chiefly  by  tDaUac 
incisions  in  the  trees.  They  consist  of  resinous  and  oily  aiatt8r,  «U 
cinnamicucid,  and  they  are  used  as  stimulant  expectorant*.  J^mvetrfU 
Martupium,  a  tree  of  the  Indian  forests,  ftimishes  the  concrete  ( 
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loD  called  Kino.  Butea  frondom,  or  the  Dliak  tree  of  the  East  Indies, 
iaidB  a  similar  product;  it  has  bright  orange-red  petals,  and  a 
Imck  calyx.  African  Kino  is  procured  from  Pterocarptu  erinaceut. 
kino  is  used  as  a  powerful  astringent,  and  is  administered  in  the 
unn  of  powder  and  tincture.  Broom-tops,  procured  from  Cytiius 
^arolhainnva)  Scoparhu,  are  used  as  a  diuretic.  The  hairs  from  the 
Ignmes  of  Mucuna  prurient  in  the  West  Indies,  and  of  M.  Prurila 
A  the  East,  under  the  name  of  Cuwhage,  or  Cow  itch,  have  irritating 
mperties,  and,  mixed  with  syrup,  they  are  used  in  the  treatment  of 
mtestioal  worms.  The  leaves  of  Colutea  arhorescens,  Bladder-Senna 
(fig.  470),  are  purgative,  and  are  used  abroad  to  adulterate  the 
obovate  or  blunt-pointed  Senna.  The  leaves  of  Tephrogia  apollinea 
tre  also  purgative,  and  are  occasionally  mixed  with  Alcxandiiun 
Senoa.  Ite  bark  of  Andira  imrmis,  the  Cabbage-tree  of  the  West 
ladies,  acts  as  a  purgative  and  anthelmintic.  The  fhiit  of  Geoffroya 
tuptrba,  Umori,  is  much  used  by  the  inhabitants  of  Brazil  oa  the 
wnki  of  the  liio  San  Francisco ;  the  fruit  is  a  drupe. 

Besides  the  plants  which  have  active  medicinal  qualities,  there  are 
oihers  which  are  valuable  in  commerce  and  the  arts,  as  furnishing 
fcod,  dyw,  fibres,  timber.  Various  species  of  Indigofera,  as  /.  Uncloria 
[nd  atruUa,  furnish  the  Indigo  of  commerce.  FterocarpuM  santalinua 
yields  red  Sandal-wood,  which  is  used  as  a  dye.  P.  Draco  yields 
Gum- Dragon,  and  P.  Dalbergioidca  is  said  to  yield  Andaman  redwood, 
Md  to  be  valuable  both  as  a  dye  and  as  timber.  Baptisia  tinctoria 
.  a  blue  dye,  and  is  the  wild  Indigo  of  the  United  States.  Dal- 
I  Sia»oo  is  an  Indian  forest  tree,  which  is  valued  on  account  of  its 
Crotalaiia  juncea  supplies  fibres,  which  are  known  as  Sun  or 
Hemp.  The  fragrant  seeds  of  Dipterix  odorcUa  are  known  as 
rbeans.  A  similar  fragrance  is  given  out  by  some  species  of 
the  flowers  and  seeds  of  which  are  employed  to  give  the 
odour  to  Gruyere  cheese.  Arachia  hypogcea  produces  its 
\  under  ground,  and  receives  the  name  of  under-ground  Kidney- 
I  or  Ground-nut.  EryUirina  monospernia  yields  Gum  lac.  The 
[of  Glycir^  Apios,  or  Apios  tuberosa,  are  used  as  an  article  of  food 
ica.  Robinia  paeudo-acacia  is  often  cultivated  in  Britain  as 
cost-tree.  The  tree  attains  in  England  a  height  varying  from 
Sve  to  eighty  feet,  and  sometimes  has  a  diameter  of  three  feet. 
'  is  durable.  According  to  Bertoloni,  a  kind  of  Ebony  is  the 
of  Fomasinia  ebmifem,  a  papilionaceous  plant,  found  in 
near  Mozambique.  Rosewood  is  said  to  be  Uie  timber  of 
Ithree  species  of  Trioptolomta.  It  is  rare  to  find  papilionaceous 
luce  double  flowers.  The  Whin  is  one  of  the  plants  which 
bis  monstrosity.  Detmodium  or  Hedysarumgyran*  exhibits 
kable  irritability  in  its  leaves  (^  660),  There  are  certain 
plants  in  this  suborder.      The  seeds  and  bark  of  Cytuus 
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Lnbumum  are  narcotic ;  such  is  said  alw  to  b«  the  eaae  wtik 
of  Laihyrus  Cieera,  and  L.  Aphaca.  The  roots  of  Eoany  i 
Phaaeciue,  as  P.  muUiJlanu,  the  Scarlet-niDner,  and  P. 
poisonous.  The  braocbes  and  leaves  of  Tephrotia  loxioaHa,  tad  tfa* 
bark  of  the  root  of  PUcidia  eryOmna,  Jamaica  Dogwood,  are  tmiiepA 
as  fish  poisons.  Phytoitigma  venenotum  yields  the  Calabar  ocd«al-baB. 
Gompholobium  undnaium  has  poisoned  sheep  in  the  Swan  Birer  ooloay. 
Coronilla  carta  acta  aa  a  narcotic  poison.  The  leaves  of  it  and  * 
CoroniUa  Emenu  are  sometimes  used  to  adulterate  Senna. 

851.  Suborder  Catalpiniece.     In  this  section  there  are  manj  | 
which  furnish  purgative  remedies.     Among  these  may  be 
various  species  of  Cassia.     C.  Umceolaia,  aeutij'uUa,  dongala,  o 
and  obovala,  supply  the  various  kinds  of  Senna  known  as  AkzaadoB 
or  Egyptian,  Tripoli,  and  East  Indian  Senna.     Other  species ) 
Cauia  maritandica,  A  bsua,  eorymbofa,  biflora,  tomenlota,  alata,  i 
titrtgalis,  have  purgative  leaves.     Cauia  Fiitula,  called  also 
carpus  Fistula,  has  an  indehiscent  pod,  divided  by  nomeroos  ItaiM 
phragmata  (fig.  395),  and  containing  a  laxative  pulp,  whioh  is  a  i 
tion  from  the  endocarp.     A  pulp  having  similar  properties  b  pra 
from  the  pericarp  of  Taxnardinus  indica,  the  Tamarind-tre& 
of  Ceralonia  Siliqua  is  known  as  the  Algaroba-beao,  and  is  niedJ 
■ionaliy  for  feeding  horses.     The  tree  is  denominated  Carob-ties^  mi  ' 
■oiuetimes  Locust-tree,  or  St.  John's  Uread,  Irum  an  crroacoui  id* 
tliat  the  [>ods  supplied  food  to  John  the  Baptist  in  the  wildcfMR 
The  pods  uf  Hymeluta  Courbaril,  the  West  Indian  Lucust-tre«,  nf{^f 
a  nutritious  matter;  its  inner  bark  is  anthelmintic,  and  the  pUat 
yields  a  kind  of  resin  called  Anime.    The  bark  of  GuHinduM  Jkitit, , 
the  Nicker- tree,  is  bitter,  tonic,  and  its  seeds  are  .said  to  be  i 
llie  curved  pods  of  CoBaJpinia  coriaria,  under  tlie   Dame  of  Difi*  ' 
divi,  are  used  for  tanning.     C<r»alpuua  branliendt  yields  the  Bruil' 
wood  of  commerce,  and  the   Mora-wood  of  Guiana   is  yirlded  bf 
a  large  tree  called  Mora  exctUa.     Many  dyes  ore  furnished  by  tW 
plants  of  this  suborder.     Hamatoxylon  aimptc/iianum  gives  Lag«oi4 
or  Campeachy-wood,  which   is  employed  boili  as  a  dye  and  m  * 
astringent.     The  inner  wood  is  the  part  employed  h<.>th  in  the  vtt 
and  olEcinally.     The  alburnum  is  of  a  yellowish  colour,  and  is  v^ 
imported.     The  red  colouring  principle  is  IIa:matoxylia.     CSwtbli' 
fc/iinala  furnishes  Peniambuco-wood  ;  C.  eappan^  bappan-waa^  iW 
Wukkum  or  Bukkum-wood   of  Scinde;    Baphia  iMda,  Caaves^ 
Various  species  of  Copaifera,  as   C.  Jaofuinii,  La»g»iat§fk,  Mpf^ 
multiguga.  Marlii,  Guiantntis,  eoriaeta,  ic.,  furnish  the  Bilttm  ^ 
Copoiva,  of  which  two  kinds  are  distinguished — the  West  lafiMM' 
Brazilian.     The  balsam  contains  a  resin  and  volatile  oiL     It  ii  W^ 
in  medicine  as  a  stimulant,  cathartic,  and  diuretic,  and  is  atMOsBf 
employed  in  the  treatment  of  mucous  iutlammations.      CSomm  Otmi^ 
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■uCo,  marilandica,  and  niclUans,  all  exhibit,  according  to  Bromfield, 
high  degree  of  irritability ;  the  leaflets  close  together  almost  as  soon 
I  gathered,  and  even  when  rudely  handled  or  brushed  by  the  feet  in 
'alking  through  the  herbage. 

852.  Suborder  Afimosas.  The  plants  of  this  section  yield  Gum  in 
irge  quantity,  and  their  bark  is  frequently  astringent.  Aeaeia 
Zhretibergii,  torUlis,  Seyal,  arabica,  vera,  ffummi/era,  Adansonii,  Vtrek, 
Undo,  and  various  other  species,  yield  the  guuimy  substances  known 
I  Gum  Arabic,  Gum  Senegal,  Barbary  Gum,  and  East  Indian  Gum. 
i  kind  of  gum  is  procured  at  the  Cape  of  Good  Hope  from  Acacia 
karroo,  and  in  New  Holland,  A.  decurrena  yields  another  variety.  A 
rasiety  of  Indian  gum  procured  from  A.  arabica,  is  called  Babul,  or 
kbool-Gum ;  Babul-wood  is  used  for  thinning  in  Scinde.  These 
mms  are  all  more  or  less  nutritive  and  demulcent,  and  are  administered 
m  the  form  of  mucilage,  emulsion,  or  lozenges.  The  Wattles  of 
Australia  arc  species  of  Acacia,  which  furnish  astringent  barks.  An 
extract  made  from  them  has  been  imported  for  the  purpose  of  tanning. 
The  inner  wood  of  Acacia  Catechu,  an  Indian  shrub,  furnishes  a  kind 
of  Catechu,  or  Cutch,  which  contains  much  Umnin,  and  is  used  for  tan- 
ning, and  as  a  powerful  astringent.  Some  of  the  New  Holland  Acacias 
lie  remarkable  for  the  peculiar  development  of  the  petiole,  which 
Hnmes  the  form  of  a  phyllodium  (fig.  I88p).  The  large  seeds  of 
tutada  Kandens  are  sometimes  carried  by  the  winds  and  tides  from 
llie  Wert  Indies  to  the  shores  of  the  outer  Hebrides.  Acacia  Seyal  ia 
•apposed  to  be  the  Shittah  Tree  of  Scripture  which  furnished  Shittim 
tood.  ^./ctrTTWsa  supplies  the  Cuba  timber  called  Sabicu.  Some  of  the 
jiUois  in  this  suborder  disjjlay  peculiar  irritability  in  their  pinnate 
IctTet.  This  is  particularly  the  case  with  Mimosa  seitsiliva  tiad  pudiat, 
which  are  commonly  called  sensitive  plants  (^  C59).  Almost  all  of 
ibe  pinnate- leaved  Leguminous  plants  close  their  leaves  in  a  marked 
^b  during  darkness. 

HSS.  Order  69. — nerinaacr*.  the  Moringa  Family.  {PolyptL 
Bi^yTi.)  Calyx  5-partite;  lEstivation  slightly  imbricated.  Petals  5, 
Bber  unequal,  upper  one  ascending.  Stamens  8  or  10,  perigynous; 
Sinnents  slightly  pctaloid,  callous,  and  hairy  at  the  base;  anthers 
•imple,  1 -celled,  with  a  thick  convex  connective.  Disk  lining  the 
labe  of  the  calyx.  Ovary  superior,  stipitate,  1 -celled;  ovules  unntro- 
ptl,  attached  to  parietal  placentas ;  style  filiform ;  stigma  simple, 
fruit  a  pod-like  capsule,  1-celled,  3-valved,  opening  by  loculicidal 
dehiscence.  Seeds  numerous,  half  buried  in  the  spongy  substance  of 
Uw  valves,  sometimes  winged,  exalbuminous;  embryo  with  a  superior, 
Rraight,  small  radicle,  and  fleshy  cotyledons. — ^Trees,  with  bi-  or  tri- 
piooate,  stipulate  leaves,  natives  of  the  East  Indies  and  Arabia.  Some 
Bf  them  are  pungent  and  aromatic.  The  seeds  of  Moringa  pterygo- 
uarma.  Horse-radish  tree,  are  winged,  and  are  culled  Ben-nuts.    From 
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2).     Ovaries  superior,  either  solitary  or  several,  nnilocular 

1),  sometimes  uniting  so  as  to  form  a  many-celled   pistil; 

1,  2,  or  more,  anatropal,  suspended  (figs.  373  g,  601  g),  rarely 

styles  lateral  (figs.  4U0,  COl,  603);   stigmas  usually  simple. 

ither  achaenia  (fig.  270)  or  drupes  (figs.  373,  602),  or  follicles 

(fig.  472).     Seeds  erect  or  inverted,  usually  exalbuminous ; 

straight,  with  the  radicle  next  the  hilum  (figs.  603,  605,)  and 

fleshy  cotyledons  (figs.  501,  604). — Herbaceous  plants,  or 

or  trees,  with  simple  or  compound,  alternate,  stipulate  leaves 

.91),  and  the  flowers  sometimes  unisexual     They  are  foimd 

J  in  the  cold  and  temperate  climates  of  the  northern  hemisphere. 

found  on  high  mountains  within  the  tropics,  and  a  few  occur 

regions.  The  superior  odd  lobe  of  the  calyx  distingtiisbes  this 

ini  Legumino.sse. 

order  has  been  divided   into  the    following  suborders: — 1. 

em,   petals  and  stamens  more   or  leas  irregular;  ovary 

its  stalk  adhering  on  one  side  to  the  calyx,  style  basilar 

iOl),  fruit  a  1-2-celled  drupe.     2.  Amygdaleas  (Drupaceee  of 

n\  tube  of  calyx  lined  with  a  disk,  styles  terminal,  fruit  a  drupe 

b08,  371-373).     3.  Spirceeoe,  caly.x-tube  herbaceous,  lined  with  a 

knit  consisting  of  numerous  follicles,  seeds  apterous.   4.  Quillaiete, 

h  unisexual,  calyx-tube  herbaceous,  fruit  capsular,  seeds  winged 

I  apex.     5.  Sanguisorbeffi,  petals  0,  tube  of  calyx  thickened  and 

ated,  lined  with  a  disk,  stamens  definite,  not  solitary,  enclosed  in 

llycine  tube.      6.   Potentilleie,  calyx-tube  herbaceous,  lined  with 

■which  sometimes  becomes  fleshy,  fruit  consisting  of  numerous 

U.     7.  Roses,  caly.x-tube  contracted  at  the  mouth,  becoming 

I  lined  with  a  disk,  and  covering  nutuerous  hairy  aclia>nia  (figs. 

|B9).     8.  Pomeffi  (Pomacete  of  Lindley),  tube  of  calyx  more  or 

buse,  lined  with  a  fleshy  and  juicy  disk,  fruit  a  1-5-celled 

rS)  or  spuriously  lO-ceUed  pomum.     There  are  95    known 

I  and  about  1 084  species.     Examples — Chrysobalanus,  Amyg> 

Prunits,    SpirsBa,    Quillaia,    Sanguisorba,    Potentilla,    Rubus, 

■^  Bosa,  Pyrus. 

Many  of  the  plants  of  the  order  yield  edible  fruits,  such  as 
rries,  Strawberries,  Brambles,  Plums,  Apples,  Pears,  Quinces, 
B,  Almonds,  Peaches,  Nectarines,  and  Apricots.  Some  are 
lat,  others  yield  hydrocyanic  acid.  Those  belonging  to  the 
•tobalarucc,  are  principally  natives  of  the  tropical  parts 
America.  Many  of  them  furnish  edible  fruits.  The 
lus  Icaco,  are  eaten  in  the  West  Indies  under 
Cocoa-plums.     The  root  and  bark  are  used  as  astrin- 

plants  in  the  suborder  Ami/gdaUa,  are  chiefly  remarkable  on 
Tof  the  presence  of  hydrocyanic  acid  in  their  kernels,  leaves, 
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or  flowers.     Amygdatm  eommunig,  the  Almond-tree,  grows 
in  Barbary  and  in  Asia,  from  Syria  to  AiFghanistan.     It  ia  exie 
cultivated  in  the  south  of  Europe.     There  are  two  varieties  of 
tree, — at.  dulcis,  yielding  the  sweet  Almond,  and  ff.  amaro, 
the  bitter  Almond.     In  the  former,  the  style  ia  much  longer  than  I 
stamens,  and  there  are  glands  on  the  base  of  the  leaf;  while  in  tte 
latter,  the  style  is  equal  in  length  to  the  stamens,  aod  tlie  glands  an 
situated  on  the  petioles.     The  chief  kinds  of  sweet  Alnnonds  are  tiis 
Valentia,  the  Itaimn,  and  the  Jordan  Almonds;  the  latter  oodm  fioa 
Malaga.     Under  the  name  of  shell  Almonds,  they  are  often  sold  widi 
the  brittle  endocarps  on  them.     They  consist  chemically  of  a  blan^ 
fixed  oil,  and  a  kind  of  vegetable  albumen  called  Emalawi  or  Synap- 
tase.     Bitter  Almonds  are  imported  from  Mogadore.     Besides  •  fixed 
oil  and  synaptase,  they  contain  a  bitter  azutised  principle  called  Amyg- 
dalin,  which,  when  brought  into  contact  with  a  solution  of  Emulsin, 
produces  a  volatile  oil,  containing  hydrocyanic  acid.     This  gives  rise 
to  the  peculiar  aroma  of  bitter  Almonds,  when  mixed  with  wata. 
Sweet  Almonds  are  used  medicinally,  in  the  form  of  Emnlaioa,  ■*  dt* 
mulcents.  The  hydrocyanated  essential  oil  of  bitter  Almonds  is  sedatin, 
and  has  been  used  as  a  substitute  for  Prussic  acid.     They  sooenmi* 
])roduce  derangement  of  the  digestive  functions,  and  give  rise  to  neltJ»- 
rash.     The  leaves  of  A  mygdcUus  persiea  ( Persica  vulgarit  of  some),  tit 
Peach,  contain  a  similar  oil,  and  have  been  employed  as  sedativs  tni 
vermifuge.     The  flowers  of  the  Peach  exhale  the  odour  of  bus 
Almonds.     Peaches  are  divided  into  Freestone  and  Clingtsooe,  •^ 
cording  as  the  pulp  (sarcocarp)  separates  easily  from  the  eadocarp  <* 
adheres  to  it.     The  fruit  of  Prunua  domestica,  the  Flam-tree  and  to 
varieties,  when  dried,  constitute  Prunes,  which  are  used 
on  account  of  their  nutritive  and  laxative  qtialicies.     Tlie  le 
Prunua  or  Ceragus  Laurocenuut,  Cherry  Laniel,OT  oommoD  Baj  1 
have  been  used  mediciiudly,  as  anodyne  and  hypnotic  reroediM^ 
water  distilled  from  them  has   poisonous   {iroperties,  owing 
presence  of  a  hydrocyanated  oil,  which  teems  to  be  davela 
similar  manner  as  in  the  case  of  bitter  Almonds.     Tbe  oil 
largest  quantity  in  the  young  leaves.     Pruniu  LvtiUmiea  is  < 
tagal  Laurel,  which  is  extensively  cultivated  in  Britain  as  ao  i 
The  leaves  of  Prunua  apinoaa,  the  Sloe,  have  been  used  as  « a 
for,  as  well  as  an  adulteration  of  Tea.     The  fruit  of  a  vnrietj  of  ( 
Avnmt,  the  Cherry,  is  tised  in  the  manu&cture  of  Kir 
The  kernel  of  Ceraaua  ocdiUittalis  i.s  used  for  tlavotiring  Navaa>  i 
flavour  of  Ratafia,  Cherry-brandy,  and  Maraschino,  ia  din  k 
kernels  of  Cerastu. 

The  suborder  Pomea  supplies  many  edible  fruits,  as  Apples,  PMOt 
Medlars  (fig.  472),  and  Quinces.  The  seeds  and  occaaionallf  tb* 
tlowen  and  bark  of  some,  yield  hydrocyanic  acid.     All  tht  cabmH' 
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:es  of  Apple  are  derived  by  grafting  from  the  native  species, 

Malus ;  while  Pears  have  their  origin  in  Pyrva  communis.      The 

■eeds  of  Oydonia  vulgaris  {Ptfrus  Cydonia),  the  Quince,  when  boiled 

in  water,  yield  a  mucilaginous  decoction,  which  has  been  used  as  s 

demulcent,     sialic  acid  is  fdund  in  some  of  the  fruits  of  this  suborder, 

Eriobolrya  japonica  yields  the  T^oqnat,  a  Japan  fruit. 

The  other  suborders  contain  plants  which  arc  distinguished  by 
•stringent  and  tonic  qualities.     Gewn  urbanum  and  rivale  (Avens)  have 
Wq  employed  as  tonics  and  astringents,  as  also  the  root  of  FoleatiUa 
TormentiUa  (Tormentil).      Brayeru  nnthdminticu.,  Cusso  or  Kousso, 
ui  Ab)-S8inian  plant,  has  been  used  as  a  vermifuge  in  cases  of  Ttenia. 
The  varieties  of  Scotch  Roses  are  derived  from  Rosa  spinosisaima.   The 
fruit  of  Rona  canma,  the  Dog-rose,  which  consists  of  the  enlarged 
calyx  and  disk  enclosing  numerous  achsenia  (fig.  270),  is  beat  into  a 
pulp  with  sugar,  after  the  hairy  achenes  have  been  removed,  and  used 
M  aa  acidulous  refrigerant  and  astringent.    The  petals  of  Jiosa  gallica, 
B«d,  French,  and  Provins  Rose,  are  employed  in  the  form  of  infusion, 
a  t  touic  and  slightly  astringent  remedy.     The  petals  of  Jiosa  centi- 
foUa,  the  Hundred-leaved  or  Cabbage-rose  (fig.  88),  and  its  varieties, 
S.  damascena,  Damask-rose,  R.  moschata,  Musk-rose,  &c.,  are  em- 
ployed in  the  preparation  of  Rose-water,  and  of  the  oil  or  attar  of 
Hoses.  It  is  stated  by  Dr.  ChristLson,  that  100,000  roses,  the  produce 
of  10,000  bushes  of  Rosa  dammcena,  yield  at   Gliazeepore,   near 
Benares,  only  180  grains  of  attar.     The  finest  preparation  of  Rose 
Wan  odour  is  said  to  be  prepared  at  Grasse  in  France.     Oil  of  Roses 
"  adulterated  with  sandal-wood  oil.     The  bark  of  many  species  of 
QuiUoui.  as  Q.  saponaria,  is  used  as  a  substitute  for  «nnp. 
056.  Order  71. — rnircaiithiu'MM  the  Calycanthus  Family.   (Poli/pet 
^A«;iy7i.)      Sepals  and  petals  confounded,  indefinite,  combined  in  a 
^fbby  tube ;  estivation  imbricated.     Stamens  os,  perigynous ;  anthers 
^Wnate,  extrorse,  with  longitudinal  dehiscence.     Ovaries  several,  1- 
teUed,  adhering  to  the  tube  of  the  calyx ;  ovules  solitary  or  two,  one 
•hove  the  other,  anatropal ;  style  terminal.     Fruit  consisting  of  achas- 
iiia  enclosed  in  tlie  fleshy  tube  of  the  calyx.    Seed  exalbuniiuous ;  em- 
bryo straight;  cotyledons  convolute;  radicle  inferior. — Shrubs,  with 
aqiUTB  stems,  consisting  of  a  central  woody  mass,  with  four  smaller 
cnes  uound  (^  90) ;  leaves  opposite,  simple,  scabrous,  exstipulate. 
They  are  natives  of  North  America  and  Japan.     Their  flowers  are 
Momatic;  the  bark  of  some  is  used  as  a  carminative.     Calycanthm 
fioriJus  is  called  Carolina  or  common  American  Allspice.     The  order 
iitcludes  2  genera,  and  6  species.     Examples — Calycanthus,  Chimo- 
I  Muiihus. 

■■|SS7.  Order  72. — i,jthrutem,  the  Loosetrife  Family.  (PolypeL 
^BlHfyn).  Calyx  tubular,  lobed,  the  lobes  sometimes  with  intermediate 
^■ta  or  teeth ;  eestivation  valvate.  Petals  alternate  with  the  primary 
^ftes  of  the  caly.x,  very  deciduous,  sometimes  0.     Stamens  inserted 
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into  the  tube  of  the  calyx  a  little  below  the  petnls,  eqnl  ini 
them,  or  two,  three,  or  four  tiroes  as  maoy  ;  anthen  i 
iotrorse,  with  longitudinal  dfhiscence.  Ovary  superior,  S-S-oellcdl 
ovules  numerous,  anatropal ;  style  (iliform ;  stigma  osuallj  < 
Fruit  a  dehiscent  membranous  capsule,  surrounded  by  the  calyx,  ' 
not  adherent  to  it,  sometimes  1 -celled  by  the  obliteration  of  the  dii 
sepiments.  Seeds  numerous,  suiall,  apterous,  or  winged,  exalbuminous, 
attached  to  a  central  placenta  ;  embryo  straight ;  cotyledons  flat  aiul 
foliaccous ;  radicle  next  the  liilum. — Herbs  and  shrubs,  with  braochei 
which  are  usually  tetragonal,  and  with  opposite,  rarely  alternate,  entity 
exstipulate  leaves  without  glands.  They  are  natives  of  Europe.  North 
and  South  America,  and  India.  The  order  is  divided  into  two  soly 
orders: — 1.  Lythreae,  with  apterous  (wingless)  aetda.  S.  Isgv- 
Btromicee,  with  winged  seeds.  Authors  give  38  genera,  iodadingSU 
species.     Examples — Lythrum,  Cupheo,  Logerstrbmia. 

858.  Many  of  the  plants  of  the  order  are  distingtiished  by  Mtrinfitnt 
properties,  and  some  are  used  for  dyeing.  Lydirum  Salicaria,  Furpls 
Loosestrife,  or  Willowstrife,  a  European  plant,  found  also  in  Austnli*. 
has  been  used  in  cases  of  diarrha'a,  on  account  of  the  tannin  in  iti 
composition.  The  flowers  of  Gi-islta  tomentoaa  aiu  employed  is 
India,  mixed  with  Morinda,  for  dyeing,  under  the  name  of  DhaMi 
Ileimia  aalicifolia  is  said  to  possess  diaphoretic  properties,  aod  ii 
considered  by  the  Mexicans  ns  a  potent  remedy  for  venereal  (itMSia. 
The  Henna,  or  Allientia  of  the  Arabs,  which  is  used  ioEgjrptf' 
dyeing  orange,  is  the  product  of  Lawaonia  inermit.  The  '" 
are  remarkable  for  the  mode  in  which  the  placenta  bunts  I 
the  ovary  and  floral  envelopes,  so  as  to  expose  the  seeds. 

859.  Order  73. — Rkia»i>iionicea,  the  Mangrove  Family.  (J 
Epigyn).  Culyx  adherent,  4-12-lobed  ;  estivation  valvate,  or  i 
times  ctilyptrifurm.  Petals  arising  from  the  calyx,  alternate  with  t^ 
lobes,  and  equal  to  them  in  number.  Stamens  inserted  with  ths 
|)etala,  twice  or  thrice  their  number;  filaments  distinct,  ■ubolalti 
anthers  erect.  Ovary  2-3-4-celled ;  ovules  2  or  more  in  each  oeD, 
anatropal  Fruit  indehiscent,  adherent  to  the  calyx,  and  ciuwiwd  h] 
it,  unilocular,  monospermous.  Seed  solitary,  pendulous,  exalbon- 
nous ;  cotyledons  flat ;  radicle  long,  piercing  the  fruit. — Trea  ■ 
shrubs,  with  simple  opposite  leaves,  and  decidooiu  intctpctiolliy 
stipules.  They  are  found  on  the  muddy  shore*  of  Um  tnfiik 
There  are  9  genera,  and  24  species  knowd.  fmnyWlM— ShaofkM 
Kandelia. 

860.  The  plants  of  the  order  have  frequently  afQ  aatriajHal  b«^ 
which  is  in  some  cases  used  for  dyeing  black.  Rhitophcm  moHfk,^ 
Mangrove,  forms  thickets  at  the  muddy  mouths  of  riven  is  trcfkal 
ootuitries,  and  sends  out  adventitious  roots  which  ofWn  raise  Um  ib0 
trunk  much  above  its  original  level,  and  give  the  tree  the  •ppeaoaoi 
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of  being  supported  upon  stalks.  The  fruit  ia  sweet  and  eatable.  The 
embryo  germinates  before  the  fruit  falls,  and  the  radicle  is  much 
elongated  before  the  seed  drops  into  the  mud.  The  anther  consists 
of  Dumerona  cells  containing  pollen. 

861.  Order  74. — T«ckr*iac«e,  the  Vochysia   Family.     {Polyptt 

Periffyn.)     Sepals  4-6,  united  at  the  base,  unequal,  the  upper  one 

Inrgesl  and  spurred;  aestivation  imbricated.     Petals  1,  2,  3,  or  5, 

Alternate  with  the  divisions  of  the  calyx,  and  inserted  into  its  base, 

-Bneqoal.     Stamens   1-5,  opposite  to,   or  alternate  with  the  petals, 

mrigynoos,  one  having  au  ovate,  fertile,  4  celled  anther,  the  rest 

Mng  sterile.     Ovary  free,  or  partially  adherent  to  the  calyx,  S-ceUed ; 

Ofoles  solitary  or  in  pairs,  rarely  numerous,  amphitropal  or  anatropat ; 

•jrle  and  stigma  one.      Fruit  a  triquetrous,  3-celled  and  3-valved 

ttpsole,  usually  with  loculicidal  dehiscence.    Seeds  usually  1-2  in  each 

wU,  erect,  exalburoinous,  attached  to  a  central   placenta;  embryo 

Mnight ;  cotyledons  large  and  lealy ;  radicle  short  and  superior. — 

Tf»M  or  shrubs,  with  opposite,  entire,  stipulate  leaves.     They  inhabit. 

►lie  Warmer  parts  of  America.     Their  properties  are  little  known. 

Tbeir  flowers  are  reputed  to  be  very.swect,  and  some  are  said  to  have 

itennous  juice.   Tliere  are  8  genera  enumerated,  including  51  species. 

EaoRpUs — Vochysia,  Qualea. 

862.  Order  75. — Combre»ee»,  the  Myrobalan  Family.     {Poli/ptt. 
^jy-)     Calyx  4-5-lobed,  lobes  deciduous.    Petals  arising  from  the 
wifioe  of  the  calyx,  alternate  with  the  lobes,  or  wanting.     Stamens 
(pigynous,  twice  as  many  as  the  lobes  of  the  calyx,  rarely  equal  in 
tnanber,  or  thrice  as  many ;  filaments  distinct,  subulate ;  anthers  di- 
tiwcal,  dehiscing  longitudinally  or  by  recurved  valves.    Ovary  adherent 
*othe  tube  of  the  calyx,  unilocular;  ovules  2-4,  pendulous;  style  1 ; 
*dgma  simple.     Fruit  succulent  or  nut-like,  inferior,  unilocular,  inde- 
kisoeut,    often   winged.      Seed   solitary,   pendulous,   exalbuminous ; 
eotyledons  leafy,  usually  convolute,  sometimes  plicate ;  radicle  turned 
towards  the  hilum. — Trees  or  shrubs,  with  alternate  or  opposite  exstl- 
pnlste,  entire  leaves.     They  are  natives  of  the  tropical  regions  of  Asia, 
Afiiea,  and  America.  The  general  property  of  the  order  is  astringency. 
Many  are  used  for  tanning,  and  some  for  dyeing.     The  fruit  of  Ter- 
mmalia  Belerica,  and  of  T.  C/iebida,  under  the  name  of  Myrobalans. 
is  nsed  as  an  astringent.     The  seeds  of  Terminalia  Catappa  are  euteii 
like  almonds.     The  order  has  been  divided  into  three  suborders:  — 
I.  Terminaliex,  petals  0,  cotyledons  convolute.     2.  Corobretex,  petals 
present,  cotyledons  plicate.     3.  Gyrocarpeas,  petals  0,  cotyledons  con- 
volute, anthers  dehiscing  by  recurved  valves.     There  ai-e  '22  genera 
enumerated  by  Lindley,  including  200  species.     E.Kampka — Termi- 
oiKa,  G>mbretum,  Gyrocarpus. 

863.  Order  76. — 9irbi*<«nuicaB,  the  Melostoma  Family.    (Polypet. 
Ptrig.  or  Epigyn.)    Calyx  with  4,  5,  or  6  divisions,  which  are  more 
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or  less  deep,  or  are  sometimes  nnited  aad  separate  from  the  tubattt' 
lid.     Petals  equal  to  the  segments  of  the  caljx,  perigjroooa, 
twisted.     Stamens  e(iual  in  namber  to  the  petals  and  alternata  with 
them,  usually  with  intermediate  sterile  ones  ;  filaments  carved  down- 
wards in   the  yuung   state ;  anthers  long,  often   beaked,  biloeular, 
dehiscing  by  two  terminal  pores  or  longitudinally.     Ovary  more  as 
less  adherent  to  the  calyx,  maltilocalar ;  ovules  usually  00 ;  style 
stigma  simple,  either  capitate  or  minute.     Fruit  multilocular,  eii ' 
capsular,  with  loculicidal  dehiscence,  or  succulent,  combined  witb 
calyx  and  indehiscent.     Seeds  co ,  minute,  attached  to  oentxal  pl»- 
oentas,  exalbuminous ;  embryo  straight  or  curved ;  cotyledooa 
times   unequal.  Hat,   or  convolute. — Trees,  shrubs,   or   heiia, 
opposite,  undivided,  usually  entire,  often  3-9-ribbed  leaves,  not 
They  are   found   chiefly  in  warm  climates.     Many  are   natiw  ef 
America  and  India.     There  are  no  unwholesome  plants  in  the  order, 
and  the  succulent  fruit  of  several  is  edible.     A  slight  degree  of 
gency  pervades  all  the  plants  of  the  order,  and  hence  some  are  utd 
medicinally  in  cases  of  diarrhoea.   The  name  Mtlastoma  (ftlxms,  biick 
and  rrifict,  mouth),  is  derived  from  the  circumstance  that  the  frviltf 
some  dyes  the  lips  block.     There  are  two  suborders :  — 1.  MihiilOMI 
with  ribbed  leaves  and  flat  cotyledons.     S.  MemccyleCB,  vrilh  ribis 
leaves  and  convolute  cotyledons.     Auihora  notice  165   genera.  0»- 
prising  2000  species.      Examples — Melastoma,  Osbeckia,  Lamuidflk 
Bbexia,  Lavoisiera,  ^liconia,  Charianthus,  Memecylon,  Mouriria. 

864.  Order  77.— Ataimtace..  the  Alangium' Family.  (/Vlgr* 
Epigyn.)  Calyx  campanulate,  adherent,  5-10-loothed.  Petals  Wft 
linear,  reflexed,  inserted  into  a  fleshy  disk,  which  is  adherent  to  ll>* 
calyx,  and  ovary ;  aestivation  twisted.  Stamens  long,  exserted,  2  tf  ' 
times  as  many  as  the  petals ;  filaments  distinct,  villous  al  this  bMi 
anthers  biloeular,  ndnate,  introrse,  often  sterile.  Ovary  globow, 
bilooular ;  ovules  solitary,  anatropol ;  style  filiform ;  ttignui 
or  conical  Fruit  oval,  fleshy,  coherent  with  the  tube  of  th*  eiipi 
and  somewhat  crowned  by  its  limb,  slightly  ribbed ;  endoonf  Vt*- 
times  osseous,  witii  a  foramen  at  the  apex.  Seed  solitsry,  iailxx^> 
albumen  ll'-jhy,  brittle ;  embryo  straight ;  cotyledons  flat,  fafaw— ■ 
radicle  long,  superior. — Trees  or  shrubs,  with  alternate,  VBtigitt 
leave*,  which  are  not  dotted.  They  are  found  chiefly  in  Indii^^H 
iire  natives  of  America;  some  of  the  plants  yield  edible  fraita,MH 
are  purgative.  Authors  enumerate  5  genom,  compnlMDdi^  V 
Mpecies.     Examplu — Alangiutu,  NyssA, 

865.  Order  78. — Phitadeipfc»e«»,  the  Syringn  Family,  (/^t^* 
Epiyyn.)  Calyx  with  a  4-10-divided,  persistent  limb.  PctMtflK 
nute  with  the  divisions  of  the  calyx,  and  equal  to  them  in  Bai^| 
(e«tivatiun  convolute,  imbricate.  Stamens  oo  (rarely  10),  ia  <i^ 
two  rows,  arising  from  the  oritice  of  the  ctlyx.     Ovary  adtotX  b 


the  tube  of  the  calyx ;  styles  distinct,  or  united  into  one ;  stigmas  4-10 ; 
ovales  00 ,  attached  to  &  central  placenta.  Fruit  a  4-10-ceUed  cap- 
aole,  free  above.  Seeds  oo  ,  scobifonn,  subulate,  smooth,  pendulous, 
nitb  ■  loose  membranous  arillus ;  albumen  tleshy ;  embryo  straight, 
■bont  aa  long  as  the  albumen ;  cotyledons  flat ;  radicle  next  the  hilum, 
ofanue. — Shrubs  with  deciduous,  opposite,  exstipulate  leaves  without 
dota;  flowers  usually  in  trichotomous  cymes.  They  are  natives  of 
the  South  of  Europe,  of  North  America,  Japan,  and  India.  They  have 
no  marked  properties.  The  flowers  oi  PhUadelpkua  coronariu*,  Sy rings, 
have  a  peculiar  sweetish  odour,  which  to  some  persons  is  overpowering 
and  disagreeable.  The  smell  is  due  to  the  presence  of  an  oil.  Deutaut 
teabra  has  a  scurfy  matter  on  its  leaves,  which,  under  the  microscope, 
is  seen  to  consist  of  beautiful  stellate  hairs.  The  leaves  are  in  con- 
sequence used  in  Japan  by  polishers.  Its  inner  bark  is  used  for 
poultioes.  There  are  5  genera  enumerated,  including  27  species. 
£zo>np/es — Philadelphus,  Deutzia,  Decumaria. 

866.  Order  79. — jajnmctm,  the  Myrtle  Family.  (Polypet.  Epigyn.) 
Calyx  4-5-6-8-cleft,  the  limb  sometimes  cohering  at  the  apex,  and 
fidlmg  off  like  a  lid ;  {estivation  valvate.  Petals  attached  to  the  calyx, 
alternating  with  its  segments,  and  equal  to  them  in  number,  with  a 
quincuncial  ffistivation,  rarely  0.  Stamens  inserted  with  the  petals, 
twice  as  many  as  the  petals,  or  oo ;  filaments  distinct,  or  united  in  one 
or  more  parcels,  curved  inwards  in  the  bud ;  anthers  ovate,  dithecal, 
with  longitudinal  dehiscence.  Ovary  adherent  to  the  tube  of  the 
odyz,  1-6-celled ;  style  and  stigma  simple ;  ovales  anatropal,  pendu- 
loiB  or  erect.  Fruit  dry  or  fleshy,  dehiscent  or  indehiscent.  Seeds 
asnally  ao ,  attached  to  a  central  placenta ;  mostly  exolbuminous ;  em- 
bryo straight  or  curved;  cotyledons  distinct  (fig.  514],  or  consolidated 
wttb  the  radicle,  which  is  next  the  hilum. — Trees  or  shrubs,  with 
apposite,  rarely  alternate  leaves,  which  ore  usually  entire  and  dotted, 
md  frequently  have  an  intramarginol  vein.  They  are  natives  chiefly 
of  warm  countries,  as  South  America  and  the  East  Indies.  Many, 
however,  are  fotmd  in  more  temperate  regions.  Some  of  the  genera 
are  peculiar  to  Australia.  Tlie  order  has  been  divided  into  the 
following  suborders: — 1.  ChamKlaucieo),  heath-like  plants  with  a  1- 
oelled  ovary  and  capsule,  and  opposite  dotted  leaves.  2.  Leptosper- 
mes,  having  a  multilocular  capsule,  and  opposite  or  alternate,  usually 
dotted  leaves.  3.  Myrtese,  having  a  baccate  fruit,  distinct  stamens, 
opposite  dotted  leaves.  4.  BarringtonieiB,  having  a  fleshy  1-celled 
fruit,  monadelphous  stamens,  albuminous  seeds,  oppusite  or  verticiUate 
leaves,  not  dotted.  5.  LecythidetB,  having  a  multilocular  woody  cap- 
lole,  which  either  remains  closed  or  opens  by  a  lid,  monadelphous 
ttamens,  alternate,  not  dotted  leaves.  Several  of  these  suborders  are 
made  separate  orders  by  Lindley  and  others.  There  are  9i)  known 
genera,  and  upwards  of  1500  species.     Examples — Chamielauciura, 


Calytrix,  Lpptospennum,  Melaleuca,  Metrosideros,  Eucaljptna,  My 
Psidium,  Eugenia,  Caryophyllus,  Barhngtonia,  Gusuvu, 
Bertholletia. 

867.  Many  of  the  plants  of  the  order  yield  an  aromatic  Tolatile  i 
This  is  particularly  the  case  with  those  having  pellucid  docs  in  thor 
leaves.     Many  yield  edible  fruits,  others  furnish  astringent  and  saocfaa- 
rioe  substances.     The  leaves  of  some  species  of  Ltptoipermtun  ao'l 
Melaleuca  are  used  as  tea  in  Australia.     "Die  leaves  of  Melalatea  miiiof 
{Cajuputi  of  some),  a  native  of  the  Moluccas,  yield  the  volatile  oil  of 
Cajeput.     It  is  a  very  liquid  oil,  of  a  grass-green  colour,  having  a 
pungent  camphoraceous  odour,  and  capable  of  dissolving  ooatehooa 
It  is  used  medicinally  as  a  stimulant  and  antispasmodic.     Spedciof 
Evealyptut  constitute  the  gigantic  gum-trees  of  Aiistmlia,  some  of 
which  attain  a  height  of  two  hundred  feet     They  are  remarkable  iir 
their  operculate  c^yx,  which  may  be  considered  as  formed  by  several 
jointed  leaves  (like  those  of  the  orange),  united  throughout,  and  sqpi> 
ating  at  the  articulation  in  tbe  form  of  a  lid  (^  366).     Their  bark  sin 
separates  remarkably  in  layers.     They  yield  an  astrinzvnt  matur, 
which  has  been  used  for  tanning.    Eucali/ptut  resinijiera,  Brown  Goa- 
tree  of  New   Holland,  furnishes   Botany-Bay  Kuio,  an  triiiglQt 
resinous-like  substance,  which  exudes  in  the  form  of  red  joiee  fifM 
incisions  in  the  bark.     A  single  tree  will  yield  sixtj  gaUooi.    £ 
mfinnifera  gives  a  saccharine  exudation  resembling  maona.     A  ■^ 
charine  substance,  mixed  with  cellular  hairs,  which  arise  from  a  o^>- 
like  body,  has  been  sent  to  this  country  by  Mr.  Cay,  found  ufi 
leaves  of  E.  dumom.     It  is  called  Lurp  Dy  the  natives,  and  I 
duced  by  the  attack  of  a  species  of  insect  belonging  to  tbe  gvnns  1  ... 
Tbe  wooid  of  many  species  of  Metrogiderot  is  hard  and  dark-colouni 
Tbe  flower-buds  of  CaryopltyUus  aromaticus  {Eug«nia  cofyi^figBdl), 
a  tree  which  was  originally  a  niitive  of  the  Moluccas,  but  a  00* 
cultivated  in  the  East  and  West  Indies,  constitute  the  Clove*  of  coB- 
meroe.     They  have  the  form  of  a  nail,  and,  when  examined,  are  mm 
to  consist  of  the  tubular  calyx  with  a  roundish  projectioD  fiwBil  tf 
the  unopened  petals.     They  contain  a  volatile  oil,   -*'^iffrt  W 
resinous,  gummy,  and  astringent  matter,     Tbe  oil  is  ■rocMtie  ■■ 
acrid,  and  has  been  used  as  a  condiment  and  a  stimulant  canainMi'* 
Pimento,  Allspice,  or  Jamaica  Pepper,  is  the  berried  fruit  of  Jhfdrii 
iVmmfa  {MyrOm  PimeiUa),  a  tree  which  is  a  native  of  the  Wctt  IbAb 
and  Mexico.     The  fruit  has  an  aromatic  odour,  and  its  lasle  oosbiM 
that  of  cinnamon,  nutmeg,  and  cloves  ;  hence  tbe  name  AlftlfW*    '' 
contains  an  acrid  volatile  oil,  to  which  its  properties  are  dae.     Mcdia- 
nally  Pimento  is  soraetimes  employed  as  a  stimalast  and  canoiaaS^ 
The  fruit  of  Evgaiia  acrin  is  used  for  Pimento.     Amona  llu  pa|^ 
edible  fruits  of  the  order  may  be  noticed  Guavat  and  fu»t-4ffki> 
The  former  are  the  produce  of  various  species  of  Psilimm,  mck  «  '■ 


ONAGSAOEA 


pgrifhtan,  pomifenim,  and  CaVleyanum  ;  die  latter  are  procured  from 

species  of  Eugenia,  as  E.  Jambos,  and  JUalaccemis.   The  berries  of  the 

common  Myrtle  {Myrlus  communis)  are  also  used  as  food.     Punka 

Granafim,  the  Pomegranate- tree,  is  a  native  of  the  wanner  parts  of 

'  I  and  Northern  Africa,  whence  it  was  introduced  into  Europe.   It  i« 

tbetion  of  Scripture.    It  produces  dark  scarlet  flowers,  formerly  called 

Bakustia,  which  have  been  used  as  an  astringent.     The  fruit  of  the 

Pomegranate  has  given  rise  to  much   diSerence  of  opinion  among 

botanists.     It  is  composed,  in  the  young  state,  of  two  rows  of  carpels, 

lome  of  which  are  placed  round  the  axis,  and  adhering  to  the  bottom 

\tt  the  calycine  tube,  while  others  are  placed  outside,  and  adhere  to 

tbe  upper  part  of  the  tube.     The  subsequent  contraction  of  the  tube 

of  tlie  calyx,  and  tbe  peculiar  adhesion  of  the  placentas,  according  to 

Ijndley,  account  for  the  anomaly  in  the  fruit  (Balausta,  ^  650).    The 

nod  of  tlie  fruit  (nialicorium),  and  the  bark  of  the  root,  are  used  as 

*«helmintic8,  especmlly  in  cases  of  tape-worm.     Lecythis  ollaria,  a 

'•rge  Brazilian  tree,  yields  the  woody  capsules  called  Monkey-pots, 

*hich  open  by  circumscissile  dehiscence.     These  seed-vessels  seem  to 

he  (firmed  in  the  same  way  as  the  catyx  of  Eucalyptus,  the  part  where 

•ie  lid  separates  indicating  the  articulations  of  the  c.irpellary  leaves. 

Iiie  seeds  are  eatable,  and  are  relished  by  monkeys.     The  bwk  of  the 

tree  may  be  separated  into  numerous  tliin  layers.     Bertholletia  excelsu 

<»  tbe  source  of  the  Brazil  nuts. 

t)C8.  Order  80. — Onngrocwr,  the  Evening-Primrose  Family.  (Poly- 
pet.  Epigyn.)     Calyx  tubular,  the  limb  having  usually  4  (fig.  399  I), 
lometicnes  2,  3,  or  6  divisions  (fig.  531),  which  cohere  in  various 
*>ys;  asstivation  valvate.     Petals  usually  equal  in  number  to  tbe 
Cilycioe  segments,  regular  (rarely  irregular),  inserted  into  the  tube  of 
tie  calyx  (fig.  399  p)  ;  activation  twisted.     Stamens  usually  4  or  8 
(rtrely  1  or  2,  fig.  531),  epigynous  (fig.  399  e);  filaments  distinct; 
pollen   triangular,  usually  cohering  by  threads.     Ovary  2-4-celled 
(figs.  384,  531),  adherent  (fig.  399  o),  usually  with  an  epigynous 
disk ;  style  filiform ;  stigma  capitate  (fig.  399  «)  or  4-Iobed ;  ovules 
^figs.  384  0,  899  g)  indefinite,  rarely  definite,  anatropal.    Fruit  succu- 
KOt  or  capsular,  dehiscent  or  indehiscent,  1-2-4-celled.    Seeds  usually 
CO ,  exalbuminous ;  embryo  straight,  with  a  long  slender  radicle  point- 
ing to  the  hilum,  and  shurt  cotyledons. — Uerbs  or  shrubs,  with  alter- 
nate  or  opposite,  simple,  not  dotted  leaves,  and  with  the  parts  of  the 
flower  umally  tetraraerous.     They  inhabit  chielly  temperate  regions, 
and  are  found  abundantly  in  Europe,  Asia,  and  America,  and  sparingly 
in  Africa.     Some  yield  edible  fruits,  as  Fuchsia,  others  furnish  edible 
roots,  as  (EnoUiera  biennis.    Many  of  them  have  mucilaginous  proper- 
ties, while  a  few  are  astringent.     Trapa  has  unequal  cotyledons.     T, 
natans.  Water  Chestnut,  and  T.  bicomia,  remarkable  for  its  homed 
trait,  both  supply  edible  seeds.     There  are  about  30  known  genera, 


430 


BALORAOE&OEA— LOASACRB — CCCirBBITACCA 


and  upwards   of  450   species.      Examples — CEnothen, 
Jussiiea,  Montinia,  Fuchsia,  Circa>a,  Gaura,  Trapa. 

869.  Order  81.— nni*ni««icei>,  the  Mare's-Taii  Faniilj.  {Potftt. 
Ejrigi/n.)  Calyx  with  a  minute  limb,  which  is  either  3-4--<!WidM  «r 
entire ;  it  is  sometimes  reduced  to  a  mere  rim.  Petab  epigynooi  «r 
0.  Stamens  epigjnous,  equal  in  number  to  the  petals,  or  twice  « 
many,  rarely  fewer ;  when  the  petals  are  wanting,  stamens  oftea  1  et 
2.  Ovary  cohering  ■with  the  txibe  of  the  calyx,  with  1  or  man  aSi, 
sometimes  tetragonal  or  compressed.  Style  0,  what  is  frequently  olkii 
the  styles  being  the  papulose  stigmas,  which  ore  equal  in  nnmberia 
the  ceUs;  ovules  pendulous,  anatropal.  Fruit  dry,  in  dehiscent,  mcfly 
branous  or  bony,  with  1  or  more  cells.  Seed  solitaij  or  IB  fKO^ 
pendulous ;  albumen  fleshy  or  thin ;  embryo  straight,  or  diptiy 
curved,  in  the  axis  of  the  albumen;  cotyledons  minute;  radide  wpwiUT, 
long. — Herbs  or  undershrubs,  often  aquatic,  with  large  air  catitias 
having  alternate,  opposite,  or  whorled  leaves,  and  nxillary,  Seaik 
flowers,  which  are  occasionally  unisexual.  They  are  iband  ia  ditcfcci 
and  lakes  in  v.irious  parts  of  the  world.  They  have  no  pro|nrl»  d 
importance.  There  are  10  known  genera,  and  about  80  speciea,  M^ 
amples — Hippuris,  Myriophyllum,  Halorapis,  Callitriche. 

870.  Order    82.— I.omic».   the  Chili-Nettle  Family.     (/Vtyi  / 
Epigyn).      Calyx   4-.'>-paried,    persistent,    spreading   in        "^~'    " 
Petals  5,  cucullate,  epigynous,  alternate  with  the  segments  of  the  < 
sometimes  with  an  inner  row  of  5,  which  are  either  similar  to  th«e 
or  dissimilar  ;  mslivation  inflexed,  valvate,  or  twisted.    Stament^ 
several  rows,  distinct,  or  polyadelphous,  each  parcel  being « 
outer  petals ;  filaments  subulate,  unequal,  the  outer  ones  often  i 
Ovary  inferior,   1 -celled,  with  parietal  placentas;  ovules 
styles  combined  into  1 ;  stigma  1   or  several.     Fruit  ci^Molsr  < 
culent,  1-colled.     Seeds  without  an  arillus;  embryo  sU^ight,  in 
axis  of  fleshy  albumen ;  cotyledons  small,  flat;  embryo  pointiogtol 
hilum. — Herbaceous   ])lants,  hispid  with  stinging  hairs,  hav' 
site  or  alternate  exstipulate  leaves,  and  axilLvy  1-flowersd  y 
They  are  American  plants,  chiefly  distinguished  for  their 
qualities,  and  hence  the  name  of  Chili-Nettle.     The  tOOtS  of  Mtt 
hiopidii,  a  Mexican  herb,  are  said  to  possess  purgative  qaaStifliL 
are  19  genera  enumerated  by  authors,  including  TTt  gpeciw 
amples — Loasa,  Mentaelia,  Gronovia. 

671.  Order  83. — Cacariitmcc*.  the  Cucumber  Familjr.   (ft%p** 
Monopet.  Epigijn.  and  Didinea.)     Calyx  3-toothed  (figs.  896IIOT4 
sometimes  obsolete.     Petals  5,  distinct,  or  more  or  leas  aiiiiini,l 
times  scarcely  distinguishable  from  the  calyx,  itroncfly  : 
reticulated  veins  (figs.  396  p,  606^),  somtii  d.     Slaaa*^ 

distinct  or  united  in  one  or  three  parcels,  :<<.:..■..■■■.  ui  tbe  pttik(l(  . 
606  e) ;  .nnthers  bilocular,  sinuous  (fig^.  882,  607,  «) ;  wtxj  (ip^l 
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W6  o,  608  c  o)  adhering  to  the  tube  of  the  calyx,  1 -celled,  formed  by 
S  carpels,  and  having  3  parietal  placentas  (tig.  609),  which  sometimes 
project  so  as  to  join  io  the  centre,  the  ovules  remaining  attached  to 
tlie  curved  free  edges ;  ovules  solitary  or  indefinite  (fig.  609),  anatro- 
{■al;  styles  short;  stigmas  very  thick,  velvety  or  fringed  (Gg.  608  a). 


<A'J  <I0  fill 

Fruit  a  pepo  (^  551).  Seeds  flat  and  ovnte  (fig  610),  enveloped  in  a 
juicy  or  dry  and  membranous  covering ;  testa  coriaceous ;  albumen  0 ; 
Msbryo  straight  (figs.  610 c,  Oil ) ;  cotyledons  leafy  and  veined ;  radicle 
next  the  hilum. —  Herbaceous  plnnts,  with  succulent  stems,  climbing 
by  means  of  lateral  tendrils,  which  are  trniisforroed  stipules;  leaves  al- 
ienate and  palmate,  covered  with  asperities ;  (lowers  generally  unisex- 
uaL  They  are  natives  of  warm  climates  chiefly,  and  abound  in  India. 
A  few  are  found  to  the  north  in  Europe  and  North  America,  and 
several  are  natives  of  the  Cape  of  Good  Hope.  Those  which  are 
«nnnal«  readily  submit  to  the  climate  of  northern  latitudes  during  the 

f\gi.  90ft.4l  I.— Or^ns  of  fmctlSuUlnn  of  CururbiUcMP. 

tig.  006.— Mft]o  flower  of  CucumiR  ».ttlvufl,  Commun  Cucumber,  laid  opflD  to  ihow  thfl  Interior 
•fit  e,  6-dlTid«d  calyx,  p,  UoUed  petalo,  by  tomo  cooaidend  Ma  being  an  Intumal  coloured 
calrx.    c  £plffynoiu  Mjunena 

ns.  ^OT. — Scameni  wpnrated.  /,  FUamcnL    a,  Lans  rinuotta  anther. 

Flf.  400.— Female  lloirer.  c  «,  Calyx  adherent  to  the  OTory.  p.  Dnlted  petals  t,  Thick  nb 
«Mr  odcnua. 

f\t.  SU9.— Bortvnul  Kctlon  ot  Ihp  ornry,  showing  Us  dirljlon  Into  tlirec,  by  projections  from 
"*'  I  piBielal  plarenliu.  to  whkli  the  Indrnmto  orulea  are  attsclicd. 

"  :  *ia— Anatrvpal  Krd  cut  vcrtli-ally.  I,  Speroiodcrni  swollen  at  the  chaLua,  c.  <,  Emtirya 
.(11.— Embryo  Kparaicd.    r,  Radicle,    e,  Cotyledons. 
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mmmer,    and   thus   though  of  tropical  origin,    they  grow 
European  gardens.     There  are  nearly  66  known  genera,  and 
830  8[)t;cie3.     ExampUt — Cucurbita,  Cucumis,  Momordica,  ~ 
Telfairia. 

872.  A  certain  degree  of  acridity  pervades  the  order,  and  many  < 
the  plants  are  drastic  purgatives.     In  some  cases,   however,  mo 
especially  under  cultivation,  the  fruits  are  eatable.     Instances  of  edttiL 
fruita  are  seen  in  the  case  of  the  Melon,  Cucumber,  Gourd,  Pampkii^.j 
Squash,  and  Vegetable  Murrow.      The  genus  Cueumii  contains  tte  i 
Melon  and  Cucumber,  with  edible  fruits,  and  the  Colocynth  wiih  par- 
gative  fruit.     Much  discussion  has  taken  place  in  regard  to  the  tlni^ 
ture  of  the  fruit  in  this  genus,  and  in  Cucurbitaceie  in  general     Some 
have  considered  it  an  anomaly  in  vegetable  structure,  from  the  «p- 
parent  formation  of  the  placenta  and  ventral  suture,  externally,  as  li 
the  usual  position  of  the  carpels  were  reversed.      It  would  app«ir, 
however,  as  shown  by  Lindlcy,  that  the  placentas  follow  the  oraiii«7 
law.     They  are  parietal,  and  curve  in  a  peculiar  way,  bearing  m 
seeds  on  their  curvature ;  at  the  same  time  prolongations  are  teat  is- 
wards,  which  ofken  meet  in  the  centre.     Stocks  and  others  vsoaia 
the  carpels  as  being  involute,  and  they  trace  this  involution  paiwa- 
larly  in  Luffa  peittandra.     Cucwnia  Coloci/nthis,  or  Citridbit  Oaleefh 
this,  yields  a  globuliir  fruit  called  Coloquiutido,  or  Bitter  Apple,  tlit 
pulp  of  which  constitutes  the  medicinal  Colocynth.     It  is  imporui 
from  the  Levant  and  the  coasts  of  the  MediterraneaiL     It  is  used  is 
the  form  of  powder  and  extract  as  an  irritant  cathartic.     The  plsot  s 
supposed  to  be  the  rsTV,  or  Wild  Gourd  of  Scripture.     MomorA* 
Eiateriwn  or  Ecbalium  agreste,  the  Wild  or  Squirting  CaoufflbfT,  il 
so  called  on  account  of  the  force  with  which  its  seeds  are  expcM 
when  ripe.     The  fruit,  by  a  process  of  endosmose  going  on  in  thesA 
becomes  distended,  and  ultimately  gives  way  at  the  weakest  {Sl^ , 
where  the  peduncle  is  united  to  it.     In  separating  from  the  i    ~ 
elasticity  of  the  paiietes  comes  into  play,  so  as  to  discharge  the  I 
seeds  and  slimy  juice  through  the  aperture  at  the  baae  of  th*| 
The  feculence  which  subsides  frt>m  the  juice  constitutes  the  I 
Elaterium,  which  is  used  in  small  doses  of  \ — ^  a  grain,  as  a ' 
cathartic,  especially  in  dropsical  cases.    The  active  principle  is  F 
The  roots  of  JSrynnia  alia  and  dioica  are  also  poweinil 
The  fruit  of  various  species  of  Gourd,  as  Cucurbita  Ptpo,  the  ^ 
Gourd,  and    C.  maxima  the  Red  Gourd,   C.  ovt/'era,  the  Vi 
Marrow,  are  used  as  potherlw ;  while  C.  CilruUua,  the  Water 
is  prized  for  its  cool  refreshing  juice.     The  fruit  of  /va^OMria  H^  I 
garis,  in  consequence  of  having  a  hard  outer  covering,  b  xmA  M  *  j 
vessel  for  containing  fluid,  aflcr  the  pulp  and  seeds  are  remoreiL  bi*' 
hence  called  Bottle  Gourd.     It  is  stated  that  poisonioe  baa  fclls*^  ' 
00  the  drinking  of  beer  that  had  been  standing  m  a  flaw  oadf  ei  cat 
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boee  Gourds.  Dr.  Royle  mentiona  that  symptoms  of  cliolera  have 
D  induced  by  eating  the  bitter  pulp.  The  seeds  of  the  plants  in 
I  order  frequently  supply  a  bland  oil.  The  seeds  of  Telfairia  ptdata 
as  large  as  Chestnuts,  and  are  used  as  food. 
173.  Order  84. — PapaT«rca>  the  P.ipaw  Family.  {Mmopet 
f^lfiet.  Epitjyji.  and  Didines)  Calyx  minute,  5-toothed.  Corulla 
JBopctalous,  inserted  into  the  base  of  the  calyx :  in  the  male, 
and  5-lobed ;  in  the  female,  divided  nearly  to  the  base  into  5 
B.  In  the  section  Pangieaa  the  sepals  and  petals  are  distinct, 
ens  10,  inserted  into  the  throat  of  the  corolla;  anthers  bilocular, 
irse,  innate,  dehiscing  longitudinally.  Ovary  free,  1-celled ; 
indefinite,  attached  to  5  parietal  placentas;  stigma  5-lobed, 
Fruit  usually  succulent  and  indehiscent,  sometimes  cap- 
dehiscent,  1 -celled.  Seeds  oo  ,  enveloped  in  a  loose  mucous 
etal ;  spermoderm  brittle,  pitted ;  embryo  in  the  axis  of 
lumen ;  cotyledons  flat ;  radicle  slender,  turned  towards  the 
•Trees  or  shrubs,  not  branching,  with  alternate  lobed  leaves, 
ed  on  long  slender  petioles,  and  with  unisexual  flowers.  They 
nd  in  South  America,  and  in  other  warm  countries.  One  of 
most  import-int  plants  of  the  order  is  Carica  Papaya,  the  Papaw- 
which  jrielJa  an  acrid  milky  juice,  and  an  edible  fruit.  The  juice 
e  unripe  truit  and  the  seeds  are  said  to  act  as  anthelmintics, 
tree  is  said  to  have  the  property  of  rendering  meat  tender.  The 
of  Trichadenia  teylanica,  a  large  tree  of  Ceylon,  called  Tettigaha 
'ettigass,  yield  an  oil  used  for  burning.  The  oil  expressed  irom  the 
of  Chcmlmooffra  odorata  is  used  in  India  for  the  cure  of  leprosy 
various  cutaneous  diseases.  The  tree  is  poisonous,  but  the 
yield  by  expression  a  bland  tlxed  oil  having  a  peculiar  smell 
The  surface  of  the  leprous  ulcers  is  dressed  with  the  oil, 
six-grain  pill  of  the  seed  is  given  three  times  a  day.  The 
if  Jlifdnoc/irput  wnenatua  and  U.  Toon  is  used  to  poison  fish, 
der  has  been  divided  into  thiee  sections: — 1.  Cariceae,  corolla 
0U8,  fruit  succulent  and  indehiscent.  2.  ModeccesB,  corolla 
talous,  fruit  aipsular  and  dehiscent.  3.  Pangieas,  corolla 
There  are  13  known  genera,  including  34  specie*, 
'arica,  Modec«!h  Pangium. 
er  85. — Beiviiiacca,  the  Belvisia  Family.  (Monopet. 
Calyx  gamosepalous,  persistent,  limb  divided  into  6  thick 
ent* ;  eestivation  valvate.  Petals  inserted  in  the  tube  of  the 
ited  more  or  less,  and  forming  3  verticils,  the  innermost  of 
,y  be  considered  as  an  altered  starainnl  row ;  the  outer 
rticil  consists  of  5  pluted  lobes,  each  of  which  is  7-toothed, 
7  feathered  ribs ;  the  second  petaline  verticil  is  cut  into  a 
narrow  segments ;  while  the  third  is  an  inconspicuous  cup- 
iwitb  its  edge  minutely  divided.     Stamens  oo,  <inited  at 
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their  baae  so  as  to  be  monadelphous,  or  aneqnally  polyadelpli 
filaments   curved   inwards ;  anthers   dithecal,   oblong.      Ovarjr  soT' ' 
roanded  by  a  fleshy  disk,  and  adherent  to  the  tabe  of  the  calyx,  i- 
celled ;  ovules  2  in  each  cell,  attached  to  a  central  placenta,  nncleoi 
curved ;  style  5-angled  ;  sdgma  broad,  flat,  pentagonal.     Fruit  a  Ui;g« 
fleshy  roanded  berry,  crowned  by  the  lobes  of  the  calyx.    Seeds  laigt, 
kidney-shaped ;    cotyledons  plano-convex ;   radicle  and   plumule  iai- 
mersed  in  their  substance. — Shrubs,  with  alternate,  simple,  coriaceooi, 
exstipulate  leaves  ;  and  axillary  flowers  often  in  sets  of  three.    Tb«/ 
are  tropical,  chiefly  African.     The  pulp  of  the  fruit  b  eatable,    Hw 
rind  contains  much  tannin,  and  has  been  used  for  making  ink.     Tfar 
wood  is  soft,  and  presents  numerous  dotted  vessels.    Their  place  is  the 
natural  system  is  not  well  determined ;  some  placing  the  order  next 
Passifloracee,  others  near  Symplocaceee,  and  Lindley  reoogniong  in 
affinity  to  Khizophoracea:.     There  are  2  genera  and  4  speciei.    £»■ 
ampUi — Belvisia  (Napoleona),  Astcranthus. 

875.  Order  86. — Pua<fl«mc<w,  the  Passion-flower  Family.    (Pe/f 
pet.  Perigyn.)     Sepab  ,5,  combined  below  into  a  more  or  less  elongalcd 
tube.     Petals  5,  perigynous,  often  with  filamentous  or  win'it^r  jt> 
cesses  on  their  inside,  which  appeal  to  be  an  altered  whorl  or  wMi  I 
of  petals,  occasionally  wanting,  imbricated  in  sestivatioa.     Stanun*  i,  \ 
monadelphous,  surrounding  the  gynophore  when  present,  rarely  *< 
usually  with  processes  from  the  thalamus,  interposed  between  ihff  i 
and  the  petals ;  anthers  dithecal,  extrorse,  versatile,  dehiscing  laa(^  1 
tudinally;  pollen-grains  sometimes  bursting  by  operctik  (fig.  8j4) 
Ovary  1-celled,  often  with  a  gynophore  (f  437) ;  ovules  tnatiopal,  c; 
styles  3 ;  stigmas  dilated.     Fruit  often  stipitate,  I-celled,  mimi— 
3-valvcd,  opening  by  loculicidal  dehiscence,  or  succulent  aod  indtki^  i 
cent.    Seeds  oo  ,  attached  to  parietal  placentas,  arillote,  or  stropUotair; 
spermoderm  brittle  ind  sculptured;  embryo  straight  in  tbemidMi' 
thin  fleshy  albumen  ;  radicle  pointing  to  the  hilum. — Herbs  or  sltftte 
odea  climbing,  with  alternate,  stipiilate,  or  exstipulate  leaver    1h 
order  has  been  divided  into  three  suborders:'—!.  ParopsiMB,  phM  | 
not  climbing,  with  a  sessile  ovary,  orillate  seeds,  and  exstipalaia  hwfcj 
2.  Passiflores,  climbing  plants  with  a  stalked  ovary, 
stipulate  leaves,  and  glandular  petioles.     3.  MaleaherMca,  ] 
climbing,  with  a  stalked  ovary,  style  below  the  ap«x  of  i 
strophiolate  seeds,  and  exstipulate  leaves.     They  are  natiTe*  ( 
warm  climates,  and  are  found  in  America,  the  East  aod  Wert  I 
There  are  14  known  genera,  and  223  species.     EjeampUt    t 
Smeathmannia,  Passiflora,  Tacsonia,  Malesherbia. 

876.  Considerable  discoanon  has  taken  plaoe  ••  to  tb*  trm 
of  the  calyx  and  corolla  in  Paasifloracea 
here  given.     Others  consider  the  calyx 
two  rows,  the  inner  more  or  less  petaloid. 
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«s  eiUier  wanting,  or  existing  in  the  form  of  filamentous  or  annular 
processes.  The  name  Passion-flower  was  given  on  account  of  a 
fancied  resemblance  in  the  flowers  to  the  appearances  presented  at 
Calvary.  In  the  five  anthers  the  superstitious  monks  saw  a  resem- 
blance to  the  wounds  of  Christ;  in  the  triple  style,  the  three  nails  on 
the  cross ;  in  the  central  gynophore,  the  pillar  of  the  cross ;  and  in 
the  filamentous  processes,  the  rays  of  light  round  the  Saviour,  or  the 
crown  of  thorns.  Many  of  the  plants,  such  as  Paasijlora  quadrangn- 
laris  and  edulu,  Grenadillas,  yield  edible  fruits,  the  pulp  or  succulent 
ahllus  being  fragrant  and  cooling.  The  root  of  Pagsifiora  quadran- 
gxdaris  is  said  to  be  emetic  and  powerfully  narcotic,  on  which  account 
it  is  said  to  be  cultivated  in  several  French  settlements.  It  is  said  to 
owe  its  activity  to  a  peculiar  principle  called  Passiflorine.  Other 
plauts  of  the  order  are  bitter  and  astringent. 

877.  Order  87. — Tamermceir.  the  Turnera  Family.  {Polypet. 
Paigyn.)  Calyx  with  5  equal  lobes ;  lEstivation  imbricated.  Petals 
6,  perigynous,  equal;  eeslivation  twisted.  Stamens  6,  perigynous, 
iltematiog  with  the  petals ;  filaments  distinct ;  anthers  dithecal,  innate, 
oblong.  Ovary  free,  1 -celled,  with  3  parietal  placentas;  ovules  oo , 
UAtropal ;  styles  more  or  less  cohering,  or  forked  ;  stigmas  multifid. 
Fruit  a  1 -celled,  3-valved  capsule,  dehiscing  only  half-way  down,  in  a 
locolicidal  manner.  Seeds  crustaceous,  reticulated,  arillate  on  one 
sde;  embryo  slightly  curved,  in  the  midst  of  fleshy  albumen;  cotyle- 
dons plano-convex ;  radicle  pointing  to  the  hilum. — Herbaceous  or 
wnewhat  shrubby  plants,  occasionally  with  stellate  pubescence,  having 
tlteroate,  e.vstipulate  leaves,  and  frequently  two  glands  at  the  ape.x  of 
tie  petiole.  They  are  natives  of  the  West  Indies  and  South  America, 
They  are  not  put  to  any  important  use.  Turnera  ofiifoa  is  a.stringent, 
wd  is  employed  in  Brazil  agamst  dyspepsia.  Turnera  ulmifolia  is 
roosidered  tonic  and  expectorant.  Lindicy  gives  2  genera,  including 
60  species.     Exampla — Turnera,  Piriqueta. 

878.  Order  88. — Poruucacoe,  the  Purslane  Family.  (Polypet, 
Perigyn.)  Sepals  2,  cohering  at  the  base.  Petals  usually  5,  rarely 
Wanting,  distinct  or  cohering  at  the  base,  sometimes  hypogynous. 
Stamens  usually  perigynous,  variable  in  number,  all  fertile,  sometimes 
opposite  the  petals ;  filaments  distinct ;  anthers  versatile,  bilocular, 
with  longitudinal  dehiscence.  Ovary  free  or  partially  adherent,  I  - 
celled,  formed  by  3  united  carpels ;  style  single  or  0 ;  stigmas  several. 
Fruit  capsular,  1 -celled,  opening  by  circumscissile  dehiscence,  or  by  3 

ives,  occasionally  monospermous  and  indehiscent     Seeds  numerous 
"efinite,  or  solitary,  attached  to  a  central  placenta  ;  albumen  farina- 
;    embryo   peripherical;    radicle   long. — Succulent  shrubs   or 
with  alternate,  seldom  opposite,  entire,  exstipulate  leaves,  oflen 
ng  hairs  m  their  axils.     They  are  found  in  various  parts  of  the 
world,  chiefly,  however,  in  South  America  and  at  the  Cape  of  Good 
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ITope.  They  always  inhabit  dry  parched  places.  They  have  s  gmt 
affinity  to  Caryophyllacea),  from  which  they  are  cbiedy  dittingoubed 
by  their  bisepaloua  calyx,  perigynous  stameus,  and  transvetwiy 
dehiscent  capsule.  Lindley  places  this  and  the  succeeding 
among  hypogynous  Exogens,  next  to  Caryophyllacese.  The 
belonging  to  the  order  have  few  properties  of  importance.  They 
insipid  and  destitute  of  odour.  Portulaca  oleracea,  common  Pursl 
is  used  as  a  potherb  on  account  of  its  cooling  and  aQtiscvrbutie 
qualities ;  the  ancients  thought  the  seeds,  steeped  in  wine,  to  be  la 
emmenagogue.  The  tuberous  roots  of  Clayionia  (uierota,  ft  Si! 
plant,  are  eaten ;  and  those  of  Melloca  (  Ulluctu)  tubertaa,  a  natire 
Peru,  have  been  recommended  as  a  substitute  for  the  potato, 
are  18  known  genera,  and  196  species.  Exumpla — Portulaca,  Talint 
Calandrinia,  Claytonia,  Montia. 

879.  Order  89. — F«r»nrchu»ce«,  the  Knotwort  Family.  {Pdnit- 
Perigyn.)  Sepals  4-5,  distinct  or  cohering.  Petals  perigynou^  Be- 
tween the  divisions  of  the  calyx,  usually  inconspicuous,  sometinwi  (I ' 
Stamens  usually  perigynous,  sometimes  hypogynous,  opposite  to 
sepals  when  equal  to  them  in  number,  some  of  them  occasiontDf' 
wanting;  filaments  distinct,  rarely  united  ;  anthers  bilocular.  OwT 
superior,  with  one  or  more  ovules  ;  styles  2-3,  distinct  or  oombfMl 
Fruit  unilocular,  either  a  utricle  covered  by  the  calysc,  or  a  3-wlfrf 
capsule.  Seeds  either  numerous,  attached  to  a  free  central  pbeefM 
ur  solitary  and  pendulous  from  a  long  funiculus  arising  from  tlie  tai 
of  the  fruit  Embryo  more  or  less  curved,  lying  on  one  side  of  il* 
farinaceous  albumen,  or  surrounding  it, — Herbaceous  or  aoiae«ii>> 
shrubby  plants,  with  opposite  or  alternate,  sometimes  aetaceons  toA 
clustered  leaves,  which  are  either  exstipulate  or  hare  Bcarious  itiiiQlK 
Found  in  barren  places  in  various  parts  of  Europe,  Aaia,  and  Nocik 
America.  A  slight  degree  of  astringency  pervades  this  order,  nd  * 
the  only  sensible  property  that  it  is  known  to  possess.  Tin  oite 
lias  been  divided  into  two  sections: — 1.  Illccebres,  with  the  embfjo 
lying  on  one  side  of  the  albumen,  and  stipulate  leaves.  2.  SclenulhHk 
with  a  peripherical  embryo,  and  exstipulate  leavee.  Therv  art  31 
known  genera,  and  nearly  1 25  species.  £xam/)let— Paronychia^  lUt- 
cebnun,  Polycarpon,  Corrigiola,  Scleranthus. 

880.  Order  90. — Cn—min«*m,  the  Uouseleek  Family  (8a  IS!^ 
636).  {Poll/pet.  Perifft/n.)  Sepals  3-20,  more  or  less  united  it  «h» 
base  (fig.  258  c  c).  Petals  equal  to  the  sepals  in  number,  iitferlri  ii 
the  bottom  of  the  calyx  (fig.  :i&8p  p),  either  distinct  or  ooberiag  b  • 
pamopetalous  corolla.  Stamens  inserted  with  the  petals,  other  eqnl 
to  them  in  number,  and  alternate  with  them  (fig.  258  «  «},  or  iviet  • 
many,  those  opposite  tlie  petals  being  shortest ;  sometime*  oae  or  t«* 
rows  of  abortive  stamens;  filaments  distinct,  or  imited,  iuUil<^ 
aothen  biloculor,  dehiscing  longituditiolly  or  trancvenvljr.     Abeitht 
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utaniens  or  scales  (sometimes  obsolete),  at  the  base  of  each  carpel  (iig. 
258  a  a].     Carpels  equal  in  number  to  the  petals  and  opposite  to  thcu, 
I-celled  (fig.  258  o  o),  sometimes  consolidated  ;  styles  several  or  com- 
bined ;  stigmas  pointed  or  4-comered  ;  ovules  00,  or  definite,  anatro- 
paL     Fruit  consisting  of  several  follicles,  dehiscing  by  the  ventral 
catuT«,  sonietimea  by  the  dorsal  suture.     Seeds  variable  in  number ; 
embryo  str^ght,  in  the  midst  of  fleshy  albumen  ;  radicle  pointing  to 
the  bllum. — If  erbaceous  plants  or  shrubs,  often  succulent,  with  simple, 
entire,  or  pinnatilid,  exstipulate  leaves.    They  are  found  in  the  driest 
situations,  as  on  rocks,  walls,  and  sandy  plains,  in  various  parts  of  the 
world.     Some  of  them  are  acrid,  as  Sedum  acre,  Biting  Stonecrop ; 
others  are  refrigerant,  from  the  presence  of  an  acid,  such  as  malic  acid. 
Sanpervivum  tectorum  is  commonly  known  as  the  Houteleek.     The 
fishermen  of  Madeira  rub  their  nets  with  the  fresh  leaves  uftlie  Hemper- 
vivum  glufinotum,  by  which  the  nets  are  rendered  as  durable  as  if 
tuned,  provided  they  are  steeped  ia  some  alkaline  liquor.     Bryo- 
fhyllum  calydntim  is  remarkable  forthu  property  of  producing  germinai> 
mg  buds  at  the  edges  of  its  leaver  (^  199).    There  are  two  suborders: — 
1.  Seraperviveaj,  with  carpelliiry  scales,  numerous  separate  carpels  in 
the  pistil.     2.  Gralacienj  or  Francoese,  without  true  scales,  pistil  con- 
aolidated.     There  are  28  genera,  and  about  485  species.     Examples 
I  —Graanik,   Sempervivum,   Cotyledon,    Sedum,  Penthorum,  Gaia.\, 
iVucoa. 

861.  Order  91. — vicaidoa,  or  ncMmbrracca.  the  Ficoid  or  Mesem- 
byuithemum  Family.  {Polypei.  Perigi/n.)  Sepals  definite,  usually 
5,  but  varying  from  4-8,  more  or  less  combined  at  the  base,  adherent 
to  the  ovary  or  distinct  from  it,  equal  or  unequal ;  aistivation  valvate 
w  imbricate.  Petals  indefinite,  coloured,  sometimes  0.  Stamena 
Wrigynous,  distinct,  definite  or  indefinite ;  anthers  oblong,  incumbent 
Otary  tisually  many-celled;  stigmas  several,  distinct;  ovules  00,  ana- 
tropil  or  aniphitropal,  attached  by  cords  to  the  placenta,  which  is 
«>ther  central  or  parietal.  Fruit  a  many-celled  capsule,  opening  in 
•  Mellate  or  circumscissile  manner  at  the  apex,  or  an  indchiscent  nut. 
Seeds  00,  rarely  definite  or  even  solitary ;  embryo  curved  or  spiral  on 
(be  outside  of  mealy  albumen;  radicle  next  the  hilum. — Herbaceous 
or  shrubby  succulent  plants,  with  opposite  or  alternate  simple  leaves. 
Tlley  are  found  in  warm  regions  chiefly.  The  greater  part  of  them 
pon  at  the  Cape  of  Good  Hope.  The  order  has  been  divided  into 
three  sectiont : — 1.  Mesembrye®,  numerous  conspicuous  petala,  many- 
celled  capsule,  with  stelhite  dehiscence.  2.  Tetragoniete,  petals  0,  fruit 
Woody  and  indeliiscent.  8.  Sesuveaj,  petals  0,  capsule  with  circum- 
Riaile  deliiscence.  There  are  16  kaown  genera,  and  44()  species. 
Btamples — Mesembryanthemum,  Tetragonia,  Aizoon,  Sesuvium. 

Some  of  them  are  used  as  articles  of  diet,  as  the  leaves  of  Me*«m- 
bryaathemum  rAule,  Hottentot's  Fig,  and   Tetragonia  expansa,  ^ew 
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2!ealaDd  Spinach.  Others  yield  soda,  and  bare  been  etaployed  in  i 
manufacture  of  glass.  Muembryanthemwn  eryitaOimmm,  the  Ice>p~ 
is  remarkable  for  the  watery  vesicles  which  cover  it4  soi&oe,  and  wb 
have  the  appearance  of  pieces  of  ice.  Its  juice  is  said  to  be  diuretic,  i 
has  been  prescribed  in  dropsy  and  liver  complaints.  The  seed-v 
of  some  species  of  MaanbryanlAemum,  as  J/.  TrqtoUmn,  have  the  [ 
perty  of  expanding  in  a  star-like  manner  when  put  into  water,  i 
closing  when  dry.  The  flowers  of  many  of  the  plants  of  the  order  «r- 
hibit  the  phenomenon  of  opening  only  under  the  influence  of  iunshint 
and  closing  in  dull  weather  (^  483). 

882.  Order  92.  — CacwM*,  the  Cactus  or  Indian  Fig  Family.   (Pd^ 
ptt  ^tigj/H.)     Sepals  numerous,  tisually  x  ,  and  confounded  with  tb( 
petals,  adherent  to  the  ovary.     Petals  numerous,  usually  inde&iiu, 
sometimes  irregular,  inserted  at  the  orifice  of  the  calyx.     Stament  in- 
definite, cohering  more  cr  less  with  the  petals  and  sepals ;  61ainenti 
long,  filiform  ;  anthers  ovate,  versatile.     Ovary  fleshy,  inferior,  nnilo- 
cular ;  style  filiform ;  stigmas  numerotis ;  ovules  oo  ,  attached  to  paiidal 
placentas  equal  in  number  to  the  stigmas.     Fmh  sncealent,  l-«elkd. 
Seeds  oo ,  parietal,  or,  after  losing  their  adhesion  to  the  placenta,  MM- 
ling  in  pulp,  ovate  or  obovate ;  albumen  0 ;  embryo  straight,  cnmd 
or  spiral ;  cotyledons  thick,  leafy,  sometimes  nearly  ob«olei« ;  n£dM 
thick,  obtuse,  next  the  hilum. — Succulent  shrubs,  with  peculiar  ugn> 
lar  or  flattened  stems,  having  the  woody  matter  often  arranged  n 
wedges.     Leaves  usually  absent ;  when  present,  fleshy,  smooth,  eoiii^ 
or  spinous.     Flower  sessile,  sometimes  showy.     They  grow  in  k^  , 
dry,  and  exposed  places,  and  are  natives  chiefly  of  the  tropicaJ  (v*  i 
nf  America.     Some  grow  rapidly  on  the  lava  in  volcanic  cooatnA  I 
There  are  18  knoMm  genera,  and  about  860  species,      rriiiwjito    I 
Opuntia,  Melocactus,  MammiUaria,  Echinocactus,  Cereua,  EpipkjSMvl 
Pereskia,  Rhipsalis.  | 

883.  The  pknts  of  this  order  are  remarkable  for  their  i 
for  the  great  development  of  their  cellular  tissue,  and  the  i 
forms  of  their  stems,  some  of  which  attain  a  great  siae.     In  theifj 
ture  ntimerona  spiral  cells  are  met  with,  and  in  many  case*  the  m 
these  cells  is  interrupted  so  as  to  present  thicken«l  ring*  ooiM 
membrane.     These  rings,  when  the  cells  are  macerated,  can  1 
turned  in  a  free  state.     Many  of  the  plants  in  this  order  dwlM 
niarkable  tendency  to  spiral  development     The  sctte,  spinea,  uM 
are  sntnetinies  arranged  spirally,  and  in  Cerei(S  JlagtUi/brmm  iM 
of  tlif  seix  have  this  tendency.     Many  of  them  yield  an  e£bM 
vliicli  is  suni'Himes  refreshing  and  agreeable,  at  other  timci  Ut 
The  fruit  of  Pertdda  acuUata,  under  the  name  of  BarbadoM  Gooad^ 
is  lued  in  the  West  Indies  as  an  article  of  diet     That  of  Opmt^ 
garis  is  known  under  the  name  of  Prickly  Pear.     The  juice  of  I 
of  some  species  is  subacid,  and  has  sometimet  been  uaed  ■*  a  I 
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Cattle  aometlmes  feed  on  the  succulent  stems  in  dry  seasons.  Some  of 
the  plants  are  noted  as  night-flowering  (%  484).  Cereus  grandiflorut 
expands  its  large  white  blossoms  about  10  p.m.  in  our  hothouses,  and 
their  beauty  lasts  only  for  the  night.  Such  is  also  the  case  with 
Cerau  nyctiedl/ua.  A  plant  of  the  latter  species,  in  the  Glasgow  Botanic 
Garden,  began  to  open  its  flowers  between  7  and  8  p.m.,  and  they  were 
fully  opened  at  10.  The  following  were  the  numbers  and  sizes  of  the 
various  parts: — 

Length  of  the  tube  of  the  calyx 7  inches 

Length  of  the  petaLi ; A\  — 

Length  of  theslvle 10    — 

Breadth  of  flower  when  folly  expanded. 11    — 

Hninber  of  long  aepals 7S 

Namber  of  abort  acpali 80 

Namber  of  petals 26 

Kiunber  of  atamena , 400 

Nnmber  of  aligmas , IS 

The  size  to  which  some  of  the  Cactus  family  grow  may  be  illustrnted 
by  a  specimen  of  Echinocactus  Viznaga,  imported  into  Kew  gardens 
from  the  mountains  of  San  Luis,  Potosi  :— 

Weight  of  the  plant 713  lbs. 

Heigfat  from  surface  of  the  earth 4}  fist. 

lleaiuied  ova  the  (op  from  the  ground  on  each  dde. 10  feet  9  incbea. 

ClrcumiBnnce  at  1  foot  from  the  ground 8  feet  7  inchaa. 

Namber  of  deep  angles  or  coetie 44 

Number  of  apinea 8800 

In  Brazil,  some  epiphytic  Cactuses  are  met  with ;  and  there  are  some 
species  described  by  Grardner  as  attaining  a  height  of  thirty  feet,  with  a 
circumference  of  tlu«e  feet.  Opuntia  cochinetliftra,  and  other  species, 
are  infested  by  the  Coccus  Cacti,  or  the  cochineal  insect,  which  feeds 
upon  them.  The  planu  are  cultivated  in  what  are  called  nopaleries, 
for  the  sake  of  the  insect,  the  females  of  which,  when  dried,  constitute 
the  cochineal  of  commerce. 

884.  Older  93. — OrMaHiarimcea.  the  Gooseberry  and  Currant 
Family.  (Pohjpel.  Epigijn.)  Calyx  4-5-clefV,  regular,  coloured. 
Petals  minute,  perigynous,  equal  in  number  to  the  segrafints  of  the 
calyx,  and  alternate  with  them.  Stamens  4-5,  alternate  with  the 
petals,  and  inserted  into  the  throat  of  the  calyx;  filaments  short; 
nthers  dithecal.  Ovary  unilocular,  adherent  to  the  tuhe  of  the  calyx ; 
orules  00 ,  anatropal,  attached  to  two  opposite  parietal  placentas ; 
style  angle,  2-4-cleft.  Fniit  a  1-celled  berry,  crownt-d  with  the 
rvmains  of  the  flower.  Seeds  oo ,  immersed  in  pulp,  and  attachud  to 
the  placentas  by  long  tlircad-like  funiculi ;  spermoderm  gelatinous 
exttToally ;  albumen  homy ;  embryo  straight,  minute ;  nidicle  point- 
ing to  the   hilum. — Shrubs,  with  alternate  lohed  leaves,  huvinu  « 
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plicate  vemntinn.     They  ore   natives  of  temperate  regions, 
found  in  Euro|>e,  Asia,  and  America.     Many  yield  edible  frnita,  ti 
■oraetimes  contain  malic  acid.     The  various  kinds  of  Gooseberry  ( 
GrosstUaria),  and  Currant  {Ribet  rubrum  and  nigrum)  belong  to 
order.     The  black  currant  possesses  tonic  and  stimulant  pmp«ni 
On  the  under  surface  of  its  leaves  and  flowers  fragraoi  glands  nutj 
perceived.   The  order  contains  2  or  3  genera,  and  nearly  IIM)  »pedn 
F.Timple — TJibes. 

885.  Order  94. — Saxirrm«Kcn>,  the  Saxifrage  Family.  {Polgfrt. 
Perigyn.)  Calyx  superior,  or  more  or  le.sa  inferior  (fig.  S'J7  c  cj ;  «*|>«1« 
usually  5,  more  or  less  cohering  at  the  base.  Petids  usually  6,  Jien- 
gynoiis,  nltpniate  with  the  lobes  of  the  calyx  (fig.  897  pp),  nnlj  ". 
bcaniens  perifr)'nous  (fig.  397  e),  5-10  or  oo,  in  1  or  more  rows;  lo- 
thers  biloculnr,  with  longitudinal  or  porous  dehiscence.  Disk  oftrt 
present,  either  annular  or  scaly.  Ovary  more  or  leas  completely  uaitol 
to  the  tube  of  the  cnlyx,  consisting  usually  of  two  carpels,  cohering  by 
their  face  ffigs.  397,  398  o),  but  distinct  and  diverging  at  the  «pa ; 
styles  as  many  as  the  carpels,  distinct  (fig.  398  f)  or  combined  ;  stignui 
capitate  (fig.  398  s)  or  clavate.  Placentas  (fig.  398  p)  marginal  (banl 
or  apicilar),  rarely  central.  Fruit  generally  a  1-2-ceUed  qi{i»Blf)  lb* 
cells  dehiscing  at  the  ventral  suture,  and  often  divaricating  when  ttpe. 
Seeds  usually  oo  ,  rarely  definite ;  spcrraoderm  often  reticulated  j  «- 
bryo  small,  in  the  axis  of  fleshy  albumen  ;  radicle  pointing  to  tki 
biluni. — i?hrubB  or  trees,  or  herbs,  with  alternate  or  opposite,  usibDj 
exstipulate  leaves.  They  are  generally  natives  of  temj^rate  ctiiHK^ 
and  some  of  them  characterize  alpine  districts.  The  order  hii  bMi 
divided  into  the  following  suborders: — 1.  Escalloniea^  pttak  »i 
stamens  5 ;  ovary  inferior ;  style  simple ;  albumen  oily  ;  efiuyiM 
shrubs,  with  nitornate,  simple,  exstipulote  leaves,  found  in  tlietenpoM 
regions  of  South  America,  often  at  a  great  elevation.  2,  CunooiA 
petals  4-5  or  0  ;  stamens  8-10  or  oc ;  ovary  half  inferior ;  »tyl«»  I 
distinct  or  combined ;  trees  or  shrubs,  with  opposite  loaves,  htrag 
iiiterpetiolary  stipules;  found  in  South  America,  the  Eiift  luSa, 
south  of  Atrica,  and  Australasia.  3.  Hydrangesa,  petals  4-C ;  $tmKa 
6-12  or  00  ;  authers  sometimes  biporose;  ovary  more  or  len  inliMri 
styles  2-5,  usually  distinct ;  shrubs  with  opposite,  sometime*  whorfail 
exstipulate  leaves,  and  flowers,  frcc|uently  cymose,  with  the  eXMtf 
flowers  sterile  and  dilated ;  found  chiefly  in  ilie  temperate  pun  ^ 
Asia  and  America.  4.  Saxifnigetc,  pet^ils  5  or  0;  ftamcai  A*10; 
ovary  more  or  less  adherent ;  styles  usually  2,  and  diatioet;  b«H 
with  alternate,  usually  exstipulate  leaves,  found  in  tho  uiuuiitilW* 
regions  of  Europe,  &c.  Few  of  the  plants  are  put  to  any  nw.  Soat 
of  ihem  ore  astringent,  and  used  fur  tanning;  other*  h«ve  bilMc**** 
pro]M>rties.  The  glutinous  exudation  of  a  few  of  them  ii  acrid.  I* 
the  entire  order  there  are  60  known  genera,  and  apmrtb  of  MO 
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species.      Examples — Escallonia,  Itea,  Cunoniji,  Weinmannia.   Hyd- 
nuigea,  Bauera,  Soxifraga,  Cbrysospleniuni,  Heucbera. 

886.  Order  95. — BmBimcr*.  tbe  Bnuia  Family.  (Polypei.  Epigyn.) 
Calyx  fi-olefl ;  aesdvation  imbricated.  Petals  inserted  in  the  throat  of 
Uie  calyx,  and  alternate  with  its  segments.  Stamens  alternate  with  the 
petals,  arising  from  them,  or  from  a  disk  sarrounding  the  ovary ;  an- 
thers introrse,  2-celled,  with  longitudinal  dehbcence.  Ovary  usually 
adherent  to  the  tube  of  the  calyx,  and  1-3-celled  ;  ovules  anatropal, 
suspended,  1  or  2  in  each  cell;  style  simple  or  bifid-,  stigmas  1-3. 
Fruit  either  bicoccous  and  2-ci'lled,  or  indehiscent  and  I -celled, 
crowned  by  the  persistent  calyx.  Seeds  solitary  or  in  pairs,  suspended, 
»<imetimes  with  a  short  arillus ;  embryo  minute,  at  the  base  of  fleshy 
I'hiimen  ;  cotyledons  short  and  fleshy  ;  radicle  conical,  next  the  hilum, 
— Branched  heath-like  shrubs,  with  small,  imbricated,  rigid,  and  entire 
leaves,  and  small,  often  capitate  flowers.  They  are  natives  principally 
of  the  Cape  of  Good  Hope,  and  have  no  important  properties.  ITiere 
tre  15  kuown  genera  according  to  Lindley,  and  65  species.  Examplea 
— Brunia,  Staavia,  Ophiria. 

887.  Order  96. — uanaoirlidaccs,  the  Witch-hazel  Familly.  {Poly- 
pet  Epigyn.)  Calyx  4-5-lobed  or  truncate.  Petals  4-5  or  (),  inscrtt^ 
on  ilie  calyx,  alternating  with  the  calycine  segments.  Stamens  twice 
M  many  as  the  petals,  in  two  rows,  one  of  which  alternates  with  the 
petals  and  is  fertile,  the  other  is  opposite  to  them  and  sterile ;  anthers 
Wocular,  introrse.  Ovary  adherent,  2-ce!led ;  ovules  solitary,  or 
•weral  (in  Bucklandia and  Sedgwickia),  pendulous  or  suspended;  styles 
8.  Fruit  a  2-celled,  2-valved  capsule,  opening  by  loculicidal  dehis- 
•enoe.  Seeds  pendulous ;  embryo  straight,  in  the  axis  of  fleshy  albu- 
■wn;  cotyledons  leafy;  radicle  superior. — Shrubs  or  small  trees,  with 
llt«mate,  petiolate,  feather-veined,  and  stipulate  leaves,  and  small 
«iill»ry,  bracteated,  oflen  unisexiuil  flowers.  They  are  found  in  various 
pftrtg  of  Asia,  Africa,  and  America.  Tlie  seeds  of  Hamamelis  vtrginica 
m  used  as  food,  while  its  leaves  and  bark  are  astringent  and  acrid. 
■Aiilliors  notice  13  genera,  including  19  species.  KjtumpUs — Lliuiia- 
Bclis,  Fothergilla,  Bucklandia,  Rhoilnleia. 

W8.  Order  97. — L'mbrliUenN  the  Umbelliferous  Family  (figs.  612- 
'IG),  Apiaceaa  of  Lindley.  {Potypet.  Epigyn.)  Calyx  superior,  o- 
toolhed  or  entire.  Petals  5,  inserted  on  the  outside  of  a  fleshy  epi- 
gpous  disk,  ofken  with  indexed  points  (figs.  282,  613).  Stamens  5, 
•liernate  with  tlie  petals,  incurved  in  estivation  (figs.  618,  614). 
0»»ry  inferior,  2-celled,  crowned  with  a  double  disk  or  stylopod  (fig. 
"11  'J  e);  ovules  solitary,  pendulous;  styles  2,  distinct  (fig.  454  s  *); 
tiginas  simple.  Fruit  (figs.  615,  616)  a  cremocarp  (^  643),  consist- 
ttg  of  two  achsenia  (mericarps  or  hemicarps,)  which  adhere  by  their 
fcce  (commissure)  to  a  common  axis  (carpophore),  from  which  they 
Kporete,  and  are  suspended  when  ripe  (fig.  454  a) ;  each  mericarp  is 
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?.  Campylospermse  [lutffxvXte,  inflected),  albumen  cnrved  at  the 
margins,  so  as  to  form  a  longitudinal  furrow.  3.  Cailosperms  (koiAs;, 
concave),  albumen  curved  at  the  ends  (from  base  to  apex).  Authors 
eiiumerate  291  genera,  including  1576  species.  Examples — Hydro- 
oot}'le,  Eryngiuro,  Apium,  Bupleurum,  ^thusa,  Angelica,  Heracleum, 
JQwcus,  Myrrhis,  Conium,  Corinndrum, 

^■89.  The  properties  of  the  plants  of  this  order  are  various.     Some 

^ad  articles  of  diet,  others  gum-resinoiis  and  oily  substances,  while 

others  are  highly  poisonous.     According  to  their  qualities,  the  species 

bkTe  been  divided  into— 1.  Those  which  are  harmless,  and  are  used  as 

escnlent  vegetables.     2.  Those  producing  a  gum-resin,  often  having  a 

^lid  odour  from  the  presence  of  a  sulphur-oil,  and  which  are  tised  as 

^■itpasmodics  and  stimiilants.     3.  Those  yielding  a  volatile  oil,  which 

^radei-s  them  carminative  and  aromatic,     4.  Those  which  are  poison- 

ou,  in  consequence  of  the  presence  of  an  acrid  and  narcotic  juice. 

890.  Among  esculent  species  maybe  noticed — Daucus  Carota  (Car- 
fot),  Pastinaca  saliva  (Parsnip),  Apium  gruveolens  (Celery),  Faniculum 
itlgmt  (Fennel),  Petroselinum  sativum  (Parsley),  Anth-iseua  CerefoUum 
(Chenil),  Sium  Sisarum  (Skirret),  and  Ardiangeliea  officinalis 
(Angelica).  Cri'Mmu^n  fjianVi/num  is  the  Samphire,  which  grows  abun- 
^tly  on  rocks  near  the  sea,  and  is  used  as  a  pickle.  The  roots  of 
4fr  tacha  esadenta,  a  native  of  Grenada,  have  been  recommended 
*>  k  substitute  for  the  potato  ;  they  are  large  and  esculent,  resembling 
»  Parsnip  in  quality.  The  root  of  Erytigium  campestre  and  maritinmm, 
or  Eryngo,  is  sweet,  aromatic,  and  tonic.  Boerhaave  reckons  it  as  the 
fim  of  aperient  diuretic  roots.  The  tubers  of  Bunium  Bulbocastanum 
•ad  Jlexuositm  are  eaten  under  the  name  of  Pig-nuts  or  E^th-nuts. 
Prangos  pabiUaria,  a  plant  of  Southern  Tortary,  is  highly  reoom- 
Mided  as  fodder  for  cattle. 

bSl.  &lany  species  yield  milky  juices,  which  concrete  into  a  fetid 
i-resin.  Assafixtida  is  procured  from  the  Ferula  Assafcetida  ot 
Btis,  which  has  recently  been  described  by  Dr.  Falconer  under 
name  of  NarOiex  Assafcetida.  The  plant  is  found  in  Persia  and 
Afghanistan,  and  seeds  of  it  have  been  sent  to  this  country  by  Dr. 
Falconer,  some  of  which  have  germinated  in  the  Edinburgh  Botanic 
Garden,  and  produced  ■tbundunce  of  Mowers  and  fruit.  The  fruit 
"fthe  plant  is  distinguished  by  divided  and  interrupted  vittae, 
form  a  network  on  the  surface,  and  its  leaves  have  a  resem- 
l>c«  to  those  of  a  Pieony.  It  would  appear  that  Ferula  persica, 
lant  with  very  much  divided  leaves,  yields  an  inferior  sort  of 
ifoetida.  The  assafoctida  is  procured  by  taking  successive  slices  off 
'top  of  the  root,  and  collecting  the  milky  juice  which  is  allowed  to 
concrete  in  masses  It  consists  of  resinous  and  gummy  matter,  with  a 
similar  to  that  of  GarUc,  which  is  probably  its  active 
It  is  employed  medicinally  in  substance  or  tincture,  as  a 
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and  dimate  in  which  they  trrov.  Some  species,  generaihr  repowl 
pcMonona,  have  been  foand  bjr  Or.  ChnsriMn  to  be  quite  iBiMcaeia 
when  gathered  firom  localitiei  in  the  neigfaboariiood  of  EJiiibiinh' 
nie  moat  important  phmt  of  this  section  ia  Comimm  tmwuliitmm  (Bo^ 
lock),lhaw>im>  of  the  Greeks.  It  is  a  biennial  plant,  fetmd  abaaoad/ 
in  Britain,  and  distinguished  hj  its  ondnlated  ridges,  aaooth 
spotted  stem,  and  the  pecoliar  mouse-like  odour  of  its  leaves,  when  1 
dried.  Every  part  of  the  plant,  especiallj  the  fresh  leavea  and  | 
fruit,  oootidn  a  volatile  oleaginous  alkali,  called  Conia,  wfaieh  i 
an  energetic  poison.  To  this  substance  the  effects  of  bsnlods) 
the  animal  frame  are  due,  and  care  is  re<)uired  in  the  pnriwiaticat' 
the  leaves  and  frnit  in  order  to  retain  this  active  principle.  A  fe* 
drops  of  Conia  will  kill  a  small  animal  It  acts  on  the  spinal  cold, 
producing  paralysis  w-ith  slight  convulsive  twitches,  and  its  alal  iflt** 
are  attributed  to  asphyxia,  produced  by  palsy  of  the  muselea  of  rafiv 
tion,  without  convulsions  or  coma.  Hemlock  has  bean  ■BfltV*' 
medicinally  to  allay  pain,  more  especially  in  cancerooa  aod  Baonlfil 
airi'Ctions.  (Etianthe  crovata  (Ilemlock-Dropwort,  or  Doad-taaga>)i 
and  a  variety  called  apii/oUa,  have  been  long  looked  upon  aa  u<iisoapa> 
The  roots  have  been  mistaken  for  parsnips,  and  fatal  efleda  W*  b* 
itu  produced.  It  would  appear,  however,  that  ihaia  ujJasasM 
are  not  invariably  Dresent,  for  Dr.  Christison  (bona  that  tte 
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root*  of  this  plant,  when  growing  in  a  sea-side  lornlity,  near  Edinburgh, 
were  innocuous.  It  remains  to  be  determined  if  the  climate  and  locality 
have  any  effect  in  modifying  the  properties  of  the  plant.  The  same 
remarks  may  be  made  in  regard  to  CEnanUie  PhelUmdrium  (Water 
Dropwort),  and  Cicuta  virosa  (Water  Hemlock  or  Cowbane),  which 
teem  to  vary  as  regards  their  poisonous  properties,  ^thma  Cynapium 
(Fool's  Parsley),  is  another  plant  of  the  order  reputed  poisonous.  It 
haa  been  stated  that  the  roots  of  Parsnip,  during  tlie  spring  of  the 
second  year,  on  the  approach  of  the  flowering  season,  occasionally  pro- 
duce a  poisonous  matter. 

894.  Order  98. — Aniitann*.  the  Ivy  Family.     (Polt/pet  Epigyn.) 

Calyx  entire  or  toothed  (fig.  309  c).     Petals  definite  (fig.  309  p\  2,  6, 

10,  deciduous,  occasionally  0 ;  activation  valvate.     Stamens  us  many 

M  the  petals,  or  twice  as  many,  inserted  below  the  margin  of  an  epigy- 

I10U8  disk  (fig.  309  «  e).     Ovary  adherent  to  the  tube  of  the  calyx,  2 

or  more  celled  (fig  309  o) ;  ovules  solitary,  pendulous  (fig.  309),  ana- 

iropal ;  stj'les  2  or  more,  distinct  or  connate  (fig.  309  s) ;  stigmas  simple. 

Kruit  usually  succulent,  2-15-celled,  covered  by  the  calycine  limb. 

Seeds  solitary,  pendulous,  adhering  to  the  endocarp ;  albumen  fleshy  ; 

embryo  small ;  radicle  pointing  to  the  hilum. — Trees,  shrubs,  or  her- 

biceous  plants,  with  alternate  exstipulate  leaves,and  umbellate  (fig.  240) 

»r  capitate  flowers.    They  are  found  both  in  tropical  and  in  cold  regions. 

Aalhors  enumerate  24  genera,  including  180  species.     ExampUa — 

Aralia,  Panax.  Adoxa,  Hedera,  Uelvingiu. 

895.  They  have  generally  aromatic  aad  stimulant  properties.  They 
»n!  allied  to  Umbelliferje,  but  do  not  possess  poisonous  qualities  in  a 
"narked  degree,  nor  does  llieir  fruit  usually  yield  volatile  oil.  A  species 
of  Panax  yields  the  famous  Ginseng  root  of  the  Chinese,  which  is 
uitd  as  a  stimulant.  The  celebrated  Rice  Paper  of  the  Chinese  is  as- 
"Otiined  to  be  prepared  from  the  pith  of  u  plant  of  this  order,  called 
"7  Sr  William  Hooker,  Araliii  papi/ri/eni.  Panax  quinquefolium 
POBWses  qualities  resembling  those  of  ginseng.  Some  species  of 
^raOa  yield  an  aromatic  gum-resin.  Aralia  nudicaulis,  a  native  of 
'**orth  America,  has  fragrant  and  aromatic  roots,  which  are  used  as  a 
•ubstitute  for  sarsaparilla.  A.  spiiiosa,  called  toothachf-tree  in  North 
America,  is  a  stimulant  diaphoretic.  The  succulent  fruit  of  Hedera 
Btlix,  the  Ivy,  is  emetic  and  purgative. 

896.  Order  99. — CoraBce*.  the  Cornel  Family.  (Poli/pet.  Epigyn.) 
Calyx  4-lobed.  Petals  4,  oblong,  broad  at  the  base,  regular,  inserted 
into  the  upper  part  of  the  calycine  tube ;  aestivation  valvate.  Stamens 
♦.inserted  along  with  the  petals,  and  alternate  with  them;  anthers 
liithecal.  Ovary  adherent  to  the  tube  of  the  calyx,  2-celled,  crowned 
b^  a  disk ;  ovules  solitary,  pendulous,  anatropal ;  style  filiform  ;  stigma 
■mple.  Fruit  fleshy,  crowned  by  the  limb  of  the  calyx,  2-celled, 
arely  1-ceJled  by  abortion ;  endocarp  bony  (fig.  473).    Seeds  solitary, 
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Mi^MMB  &BMdk  oiL  Fttm  the  wood  of  CSinMt  iwewfa.  er  I  fain 
itf  the  Gteda.  the  Kka^iek  or  Be4«eod  at  T^sfcey,  the  Tttrin  oh- 
tM  the  dje  far  their  nd  fcx.  He  ftvit  Mewed  and  aujEed  wiA 
vator  fbnM  •  goad  dnak  m  hot  wuothtr,  aad  6«ia  ila  ailringcaeyil 
k  iwfel  is  fianhoa.  The  ftwk  of  Chnw  wieiBa,  a  apedea  fcnad  ai 
the  Seotcb  iwaiaiaim,  ia  icpKted  teoie.  ilmAi  jefoiuea  hat  leam 
whidi  ca[hihit  a  varitfatad  ipect.    Aalhora  giro  10  gaaera,  and  42 


897.  Petak  oailed;  nam  win  anally  cpgynoua.    Tliii 

I  the  Uaaonelalaua  oeden  of  JnaBen,  and  the  GamopeUtai  if  | 
,  in  vhoca  the  anxj  is  inferior,  or  in  other  worda,  in  whkfc 
the  calyx  b  adhere&t. 

89&  Order  100.— f  n,  ■«>,„■.  the  Mistletn  Family.  {Moio/d. 
Efigyn.)  Calyx  aiinng  froin  a  tube,  or  rim,  which  some  reganl  stB 
I  of  the  pedicel,  often  bracteated.  Peub  (or  aooordiog  Is 
,  aepab)  4-8,  diatinct,  or  more  or  leas  united ;  aativatfam  valiiMi 
I  equal  in  number  to  the  petaU,  and  opposite  to  them ; 
noore  or  less  united  to  the  petals;  anthen  1-  2-  or  BUay-«iM  J 
(^  405).  Orary  tuilocular,  adherent  to  the  calycine  tuba  or  tl» 
expanded  pedicel;  ovules  with  a  naked  nucleus,  erect  or  soipeakd; 
style  filiform  or  0 ;  stigma  simple.  Fruit  succulent,  crowned  by  tbe 
calyx,  1 -celled.  Seed  aolitary,  pendulous;  embryo  stnugbt,  in  <b 
axb  of  fle«hy  albumen  ;  cotyledons  either  minute  or  numerous;  ndidc 
superior. — Shmba,  usually  parasitical,  with  opposite  or  alternate,  fl^ 
exstipulate  leaves.  Many  of  the  plants  have  showy  flowers,  vUca 
hang  from  the  trunks  and  branches  of  trees  in  tbe  equinoctial  [ 
Asia  and  America.  Some  occur  in  temperate  regions.  LindUf 
30  genem,  and  430  species.  Exan^tla — Loranthtis,  Viaoon,! 
dendrou. 

899.  Disputea  have  taken  place  as  to  the  ttmotore  of  the  flonn  la 
thb  order,  some  considering  the  petals  as  being  in  reality  s(pal%  i 
regarding  the  calycine  rim  as  being  an  expansion  of  the  pedaed  r 
The  wood  of  some  of  the  plants  b  arranged  in  separate  ^ 

r  vesscb  are  either  annular  or  scalariform.     The  frail 
d  matter,  like  bird-lime,  by  means  of  which  the  SMdi 
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trees.  The  seeds  in  germinating  send  their  radicles  into  the  plant  to 
«  hich  tfaey  are  attached,  and  grow  afterwards  as  true  parasites,  select- 
ing certain  chemical  ingredients  in  preference  to  others.  The  bark  is 
usaally  astringent.  GriiSth  has  carefiilly  described  the  nature  of  the 
parasitism  of  those  plants.  He  states  that  in  Loranthus,  the  ripe  seeds 
adhere  firmly  to  the  substance  on  which  they  ore  applied  by  means  of 
their  viscid  coating,  whicli  hardens  into  a  transparent  glue.  In  two 
or  three  days  after  application,  the  radicle  curves  towards  its  support, 
and  as  soon  as  it  reaches  it  becomes  enlarged  and  flattened.  Uy 
degrees  a  union  is  established  between  the  woody  system  of  the  para- 
■ite  and  stock,  after  which  the  former  lies  exclusively  on  the  latter, 
the  fibres  of  the  sucker-like  root  of  the  parasite  expanding  on  the 
wood  of  the  support.  Before  this  occurs  the  parasite  is  nourished  by 
iu  own  albumen,  which  is  gradually  absorbed.  "  As  soon  as  the 
young  parasite  has  acquired  the  height  of  one  or  two  inches,  when  an 
additional  supply  of  nourishment  is  perhaps  required,  a  lateral  shoot 
is  sent  out,  which  is,  especially  towards  the  point,  of  a  green  colour. 
This  at  one,  or  two,  and  subsequently  at  various  points,  adheres  to  the 
support  by  means  of  sucker-like  productions,  which  are  precisely 
similar  in  structure  and  mode  of  attachment  to  the  original  seminal 
one."  The  fibres  of  the  parasite  never  penetrate  beyond  their  original 
attachment ;  in  the  adult  the  sucker-bearing  shoots  frequently  run  to 
a  considerable  distance.  "I  have  seen,"  says  Mr  Griffith,  "such 
shoots  which  had  taken  their  course  along  a  decayed  branch  become 
replaced,  and  return  in  quest,  as  I  may  express  it,  of  a  part  capable  of 
affording  tome  nourishmetit."  Viscutn  album,  Mistleto,  was  called  by 
tlie  Druids  the  Mistleto  of  the  Oak,  on  which,  however,  it  is  rarely 
found  parasitic.  It  grows  well  on  the  apple-tree  'llie  formation  of 
the  ovule  in  the  Mistleto,  according  to  Schleiden,  is  described  at  ^ 
4G3.     Loranlhus  tetrandrus  is  used  in  Chili  to  dye  black. 

900.  Order  101. — CnpriroiiaccK,  the  Honeysuckle  Family.  {Mono- 
prt.  Epigyn.)  Calyx  with  its  limb  4-5  lobed,  usually  bracteated. 
Corolla  superior,  lobed,  usually  regular  and  gamopetalous,  sometimes 
irregular.  Stamens  epicorolline,  equal  in  number  to  the  lobes  of  the 
corolla,  and  alternate  with  them.  Ovary  adherent  to  the  tube  of  the 
calyx,  usually  3-celled,  rarely  4-5-celled ;  ovtiles  few  in  each  cell, 
pendulous ;  style  one  or  none ;  stigmas  3-5.  Fruit  fleshy  or  dry, 
crowned  by  the  limb  of  the  calyx,  indehiscent,  uni-  or  multiloculor ; 
cndocarp  sometimes  bony.  Seeds  solitary,  or  several  in  each  cell, 
pcftdolous ;  spermoderm  often  bony ;  embryo  small  in  the  centre  of 
fleshy  albumen  ;  radicle  next  the  hilum. — Shrubs  or  herbs,  with  oppo- 
vie  exstipulate  leaves,  and  corymbose  flowers.  Chiefly  found  in  the 
northern  parts  of  Europe,  Asia,  and  America ;  found  very  sparingly 
in  northern  Africa,  and  little  known  in  the  southern  hemisphere. 
The  order  baa  been  divided  into  two  suborders : — 1.  Lonicerex,  the 
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true  Honeysuckles,  with  a  regular  rotate  or  tnbnlnr  cordh, 
sessile  stignins,  and  a  raphe  on  the  inner  side  of  the  ovule.  S.  I 
buoee,  the  Elder  Tribe,  with  a  corolla  more  or  len  titbolar,  atrt 
irregular,  a  filiform  style,  and  a  raphe  on  the  outside  of  tbe  aratft 
Liudley  gives  16  genera,  and  221  species.  ExampUa — Looicrn, 
Caprifolium,  Leycesteria,  Linuiea,  Sambuctis,  Viburnum. 

901.  Many  of  the  plants,  such  as  the  Honeysuckle  and  Elder,  )sm 
odoriferous  flowers.  Some  pos-sess  emetic  and  purgative  propertu*. 
Tbe  fruit  oi  Samhucus  nigra,  the  Common  Elder,  is  used  in  tbe  maini- 
facture  of  a  kind  of  wine.  The  flowers  contain  a  smaU  qnaainy  li 
concrete  volatile  oil,  and  a  minute  portion  of  a  volatile  odoriferaoi  dL 
The  inspifisated  juice  of  tbe  fruit,  and  the  inner  bark,  powers  P*"!** 
tive  qualities.  Viburnnm  Opultts,  the  Gueldres  Ro«e,  is  ofteD  calM> 
vated  in  gardens.  Vibumuin  Lantana  has  an  acrid  bark.  lAmtH 
hortalU  is  a  delicate  northern  plant,  named  after  LiDmBOS.  SjfKfttri' 
cctrpti*  racemosa  yields  the  Snowberry. 

902.  Order  102. — Bubiacc*.  the  Madder  aod  Penivko  Bak 
Family.  (Monnpet.  Epigi/n.)  Calyx  adherent  with  the  anrj,  tW 
limb  with  a  definite  number  (usually  4-5)  of  divinom,  tomiUam 
obsolete  (tig.  619  c).  Corolla  gamopetalous,  regular,  tabular,  crrOMM 
(fig.  619  p),  inserted  mto  the  calyx,  usually  with  4^  divcBMl  (ff. 


•IT 


018);  aestivation  valvate  or  imbricate.    Stamens  more  or  loa  adl«M(  | 
to  tiie  corolline  tube,  as  many  as  the  lobes  of  the  corolla,  ami  i 

Flg»  «l"-(!».— IDnntnitlmi  of  the  natnnU  onter  Rnblwaai 

Flic.  GI7.— f>lAirnini  of  the  flnwor  of  G&Uum  MoUo|^  beloD^Df  to  On 
oearlx  obiolrtc,  cvrotln  rouile.  i-lubed,  4  staincni,  and  dldTmotu  onrr. 

ri«.  «ia-  flower  entire. 

r\g.  <U,— noTcr  cm  vcrtkally.    e,  Cilyi  »ilheTent  to  tile  0TH7,  c  vblcti  li 
n>lla.    9  c  Stamens  mrrouii'lluft  the  ftyle  uid  itlKmu. 

t1«.  tW.— Frail  »r  Bubl*  Unctori*,  Haddn. 

Fl(.  Ml.— Tlie  Mme,  •doKlng  tlia  tqiuatloD  of  the  tiro  tMTfA 

FIc.  at— TTie  Med  cut  Teitteallx.   f,  Pvlipenn.    i,  Camd  aahlf- 
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•with  tliem  (fig.  617).  Ovary  inferior,  nsaally  bilocular  (6g.  619  o), 
sometimes  multilocular,  crowned  with  a  fleshy  disk  ;  ovules  numerous 
or  solitary,  aoatropal  or  onipbitropal ;  style  single,  sometimes  partly 
divided  ;  stigmas  usually  2,  more  or  less  distinct  (6g.  619).  Fruit 
inferior,  2-  or  many-celled,  dry  or  succulent,  either  indehiscent  or 
•plitting  into  two  mericorps  (figs.  620,  621).  Seeds  1  or  many  in 
each  cell,  in  the  former  case  erect  or  ascending  (fig.  619),  in  the  latter 
attached  to  a  central  placenta;  albumen  copious,  horny  or  fleshy 
(fig.  622  p) ;  embryo  small,  straight,  or  slightly  curved  (fig.  622  e) ; 
cotyledons  leafy ;  radicle  turned  to  the  hilum. — Trees,  shrubs,  or  berb«, 
with  siinjile,  entire,  opposite,  or  verticillate  leaves,  which  have  either 
inleqw.'tiolary  stipules  (fig.  190),  or  are  exstipulate.  The  order  has 
been  divided  into  two  suborders : — 1.  Cinchoneic,  with  rounded  stems, 
ustially  opposite  leaves,  and  interpeiiolary  stipules  (fig.  190),  natives 
of  the  hotter  parts  of  the  world.  2.  Galiea;,  or  Stellata*,  with  square 
stems,  verticillate  leaves,  and  no  stipules ;  natives  of  northern  and 
colder  regions.  Lindley  considers  these  divisions  as  separate  natural 
orders.  Some  authors  think  that  the  verticillate  leaves  of  Steilaiea 
consist  partly  of  true  leaves,  and  partly  of  stipules,  1  he  order  iii- 
dadcs  nearly  350  genera,  and  upwards  of  3000  known  species.  Ex- 
amj^ — Cinchona,  Gardenia,  Uedyotis,  Isertia,  llameliu,  Guettarda, 
P»dleria,  Coffea,  Cephiielis.  Psychotria,  Sperniacoce,  Anthospernium, 
Opercularia,  Galium,  Bubia. 

9U3.  llie  properties  of  the  order,  in  general,  are  tonic,  febrifuge, 
and  astringent.  Many  important  articles  of  materia  medica  are  fur- 
nished by  the  plants  in  the  suborder  Cinchones.  Peruvian  or  Jeauitx' 
Hurlt,  Quinquina  of  the  French,  China  of  the  Germans,  known  under 
the  vague  and  ill-defined  names  of  Pale,  Yellow,  and  Red  Bark,  is 
procured  from  various  species  of  CincJiona,  which  grow  abundantly  in 
the  district  of  Upper  Peru.  The  Cinchona  trees  seem  to  be  confined 
nclusively  to  the  Andes,  within  the  boundaries  of  Peru,  Columbia 
wd  Bolivia,  from  11^  north  lat.  to  20^  south  lat.,  chiefly  growing  ai 
eltvations  varying  from  3000  to  9000  feet  above  the  level  of  the  sea. 
Bid  in  a  dry  rocky  soil.  The  barks  are  met  with  either  in  thick, 
Itrge,  flat  pieces,  or  in  thinner  pieces,  which  curl  inwards  during  dry- 
I  and  are  called  quilled.  Britain  is  said  to  import  from  225,000 
5.1C,0t>0  lbs.  annually,  and  to  retain  120,000  lbs.  for  home  consump- 
At  least  twelve  s^iecies  are  supposed  to  furnish  commercial  barks, 
jreat  obscurity  prevails  as  to  the  species  to  which  the  various  kinds 
irk  should  be  referred.  The  chief  officinal  kinds  are :  l.Crown- 
China-loxa,  a  pale  bark  in  quills  6  to  15  inches  long,  the 
Inoc  of  Cinchona  condaminea,  which  inhabit*  the  mountains  in 
|*idniiy  of  Ix)X.i,  at  an  elevation  of  from  .^700  to  7500  feet.  2. 
wrk.  Silver  bark,  or  Iluanuco  bark,  China-Huanuco,  another 
'  of  quilled  pale  bark,  obtained  from  Ciitcltona  nitida  and  nu- 
n2 
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erantha,  fonnd  near  Haanuco,  Pern.  3.  Tellow  bark,  Cbia 
<>r  Calisaya  hark,  partly  flat,  ptartly  qttilled,  procored  frooi 
Calitaya,  which  grows  around  Apolobamb*.  4.  Red  batk, 
rubra,  partly  flat  and  partly  qtulled,  procared  from  an  okBows'l 
<p«cie8.  Besides  thew,  there  are  rarions  inferior  kinds  of  b«rk  met 
with  in  commerce,  such  as  Ash  bark,  China-Jaen,  from  CimAami 
ovata;  hard  Carthagena  bark,  China-flaTa-dura,  from  Cmekommeer^ 
folia;  Rusty  bark,  Cbina-Huamalies,  from  C.  conebwmia,  m.  €W- 
marguera ;  Orange-bark,  from  C.  land/olia ;  and  Red  baric  of  Saala- 
F^  firjm  Cinchona  magmfoUa.  The  following  i*  the 
adopted  by  Pereira : — 


A.  Trne  Cinchonu  with  •  Brown  Epidertnii. 

I.  Pale  Barb. 

1.  Crown  or  Lox  a  Bark    Cinchona  eondaninea.  A  Mi  A 

3.  Gray,  or  Silver,  or  Uuannco  Bark...  Cinchona  micraniha,  X. ud  i*. (C 

■crobicolata,  B.  and  &) 
8.  ArhorJaen  B«rk Cinchona  orau,  n /Vw 

4.  Knaty  or  Huamaliea  Bark. C.  coodamlnra,  war.  chataaixm 

DaCwid. 
II.  TaUow  Barka. 

6.  Royal,  Yellow,  or  Caliiaya  Bark  ...  Onchona  Calinaya.  Wedd. 

lil.  Red  Barki. 

8.  Rad  Bark Cinehonaap.? 

B.  True  Cioehonai  with  a  White  Epidennit. 

I.  Pale  Barka. 

7,  White  Lnxa  Bark Ciorbonatp.7 

II.   Tellnw  Barka. 

5.  Hard  Carthagena  Bark Cinchona  cordibUa,  Jf^u. 

9    Fibrous  Carihagfna  Bark C.  cunJaininea,  w.  lauJMi 

10.  Cuaco  Bark C.  pubeaeana.  VM.  <C.  I 

R.  and^.) 

11.  Orange  Bark  of  SanuFtf C.  laoeirolia.  Jtew  (C  i 

folia.  P.) 
III.  Red  Barka. 

12.  Ued  Bark  of  SanU-F< C.  oblongiroUa.  UwSt  (C  M^ 

folia  R.  and  P.) 

Bcbona  hark  contains  three  alkalis,  Cinchonbe,  Quinine,  and  QniV' 
to  which  its  active  properties  are  due ;  tlie  flrsi  ia  bat  obtua^ 
Cuaco  hark,  the  si^cond  from  Yellow  bark,  aad  iIm  iks^ 
ibmits  Carthagena  hark.  They  exist  in  combinatioB  ^ 
loid.  Cinchona  bark  is  used  raedidtuilly  t»  a  toitio  ■ndflS' 
0,  in  cnvcs  of  dys]iepsia,  neuralgia,  and  iotcrmittant  fent 
been  udiiiiuistercU  in   the  form  of  iufuaion  and  liwliiH 
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Bt  «t  present,  the  disulphate  of  Quiiia  is  the  chief  preparation  U5i'<i. 
The  geous  Exostemma  yields  various  kincla  of  false  Cinchona  bat  k, 
which  do  not  contain  the  Cinchona  alkalis.     In  this  genus  the  sta- 
meiu  are  ezsurted,  whereas  in  Cinchona  they  are  included, 
following  are  some  of  the  false  barks  noticed  by  Pereira : — 


Ihe 


I 


L  Sl  Lade  or  Piton  Bark Exoet«nm«  floribuadam. 

2.  Jamaica  Bark E.  earibieum. 

8.  Piuija  Bark Exonemma  !ip.  ? 

4.  Foloe  Peruvian  Bark G.  peniviunum. 

5.  BnuUion  Bark E.  aouzutDiun. 


Pinctneya  pubeni  yields  the  fever-bark  of  Carolina. 

904.  Some  of  the  plants  of  this  order  have  emetic  and  purgnlive 
qualities.  Cephdelia  Ipecactianfia  yif  ttis  tlie  Ipecacuanha  of  the  I'liur- 
macopocia.  The  plant  is  found  in  the  woods  of  several  Brazilian  pro- 
vinces, as  Pernambuco,  Bahia,  .md  Uio  Janeiro.  The  roots  which  are 
the  officinal  part,  are  contorted,  knotty,  and  annulated,  and  about  thi; 
thickness  of  a  goiise-quiU.  They  are  used  as  emetic  and  diaphoretii: 
remedies,  in  the  form  of  powder  or  wine.  Tlieir  active  ingredient  is 
to  alkaloid  called  Emeta  or  Emetine.  Bp'sides  this  brown  or  gray  an- 
nulated Ipecacuanha,  there  are  spurious  kinds,  Mich  as  striated  or  Black 
Peruvian  Ipecacuanha,  the  produce  of  Psychotria  emetica,  and  white  or 
amylaceous  Ipecacuanha,  furnished  by  RkhardmniaacabraibramlUnai*,) 
«  native  of  the  provinces  of  liio  Janeiro  and  Minas  Gerties.  Some  of 
the  species  of  Prychotria,  Ceph&tlia,  and  Randia,  are  said  to  act  so 
'violently  as  to  produce  poisonous  effects. 

905.  Among  the  astringent  plants  of  the  order  may  be  noticed 
Uncaria  Gambir,  which  supplies  a  kind  of  Catechu,  known  by  the  name 
of  Garobeer.     Of  the  plants  furnishing  articles  of  diet,  the  most  im- 
portant is  Coffea  arabicti,  a  native  of  Arabia  and  of  the  borders  of  Abys- 
sinia, which  furnishes  the  Coffee  of  commerce.     The  fruit  is  succulent, 
*nd  the  homy  albumen  of  the  seed  is  the  part  used  as  a  beverage.     It 
contains  a  bitter  principle,  denominated  Caffein,  which  is  identical 
Hith  that  got  from  Tea.     The  import  of  Coffee  into  the  United  King- 
dom, in  1847,  was  19,783  tons,  and  in  1848,  it  was  24,553  tons.     The 
•eeda  of  some  other  plants  of  the  order,  as  species  of  Oab'um,  have  been 
Vaed  as  substitutes  for  Coffee.     Among  the  plants  yielding  dye,  the 
most  interesting  is  Jiubia  tinctoria,  the  root  of  which  is  the  Madder  of 
eoramerce.      It  contains   three  volatile  colouring  matters — ninddei 
■purple,  orange,  and  red.     The  latter  is  in  the  form  of  crystals,  havinp 
a  fine  orange-red  colour,  and  called  Alizarine.     This  is  the  substance 
which  yields  the  turkey-red  dye.     Rubia  Munjiita,  {eordif'olia),  Mun- 
je<."ts  is  also  used  for  a  similar  purpose.     Oldenlandiu  umbellata  is  era- 
ployed  in  the  East  Indies  as  a  substitute  foi  Madder,  and  so  is  the  root 
of  Morinda  eilrifoUa,  under  the  name  of  Sooranjee.     The  latter  yieMs 
%  peculiar  colouring  matter,  called  by  Dr.  AndersoD.  Morindine.     It 
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is  extracted  from  the  bark  of  the  root,  and  is  procured  in  the  fiwiB  < 
minute  acicular  crystals  of  a  6ne  yellow  colour.     It  is  iucapable  ofj 
ducing  colours  with  alum  and  iron  mordants,  but  trith  turkey-r 
dant  it  produces  a  dark  red.     Alany  of  the  plants  of  this  order,  < 
ally  in  the  section  CinchooeiB,  have  very  showy  and  fragrant 
The  species  of  Hus$<mda  and  Calcopfiyllum,  are  remarkable  oa  i 
of  one  of  their  sepals  becoming  large  and  showy.    A4ptruta  odonia, 
Wood-ruff,  gives  out  its  fragrance  when  dried. 

906.  Order  103.— Vb1cHu«c««.  the  Valerian  Family.  (J/ow^ 
Epigyn.)  Calyx  superior,  its  limb  being  either  membranous  or  f»^ 
pose.  Corolla  gumcpetalous,  inserted  into  the  top  of  the  ovarVi  tiib»' 
lar,  S-4-o-lobed,  sometimes  gibbous  or  spurred  at  the  base.  StaoMM 
1-5,  adherent  to  the  corolla  and  altcmate  with  its  lobes.  Omj 
inferior,  1-3-colled  ;  ovule  solitary,  pendulous,  style  filiform ;  stigmss 
1-3.  Fruit  dry,  indebiscent,  crowned  by  the  limb  of  the  calyx, 
1 -celled,  in  consequence  of  2  cells  being  abortive.  Seed  sohtarr, 
{tendulous,  exalbuniinous ;  embryo  straight ;  ntdicle  superior. — Uabi, 
with  opposite  exstipulate  leaves,  and  cymose  inflorcscvnoe.  Tbcy  *<* 
found  in  tcnii'crate  climates.  Authors  give  13  genera,  and  193  spedet 
Examples — Puirinia,  Valeriana,  Centranthtu. 

907.  The  plants  belonging  to  the  order  are  strong  loeDted  or  in>- 
matic,  and  some  of  them  have  been  used  as  bitter  tonics,  anthdaiittid^ 
and  antispasmodics.  Tlie  root  of  VaJaiana  offieinalit  is  the  eoBUWM 
medicinal  Valerian.  It  has  a  bitter  acrid  taste,  and  a  peculiar  odcxv. 
which  u  fetid  and  disagreeable  in  the  dry  state.  In  tJie  fona  n/ 
tiocture  and  infusion,  it  is  prescribed  in  cases  of  hysteria.  Other 
species  of  Vuleriau,  as  V.  cellica,  Phu,  sitclttJuU,  and  Stiiiuaeit,  if* 
similar  properties.  Valerian  is  known  to  have  a  pectiltar  C^  * 
cats,  causing  a  species  of  intoxication.  Nardotiach^  Jatamttd  • 
the  TO,  »a(2o(,  or  spikenard  of  the  ancients,  which  was  highly  pMi^ 
on  account  of  its  perfume.  VaierianeUa  oUtoria,  Lamb'a  letuw,' 
used  as  a  salad.  Many  of  the  plants  in  tlie  order  secrete  a  pecatt* 
viilatile  oil,  to  which  these  properties  are  due. 

90&.  Order  101. — Dipmrac**,  the  Teazel  Family.  (JVoa^ 
Epigyn.)  Calyx  superior,  with  an  entire,  or  toothed,  or  pappon  va^ 
(fig.  278).  Corolla  gamopetalous,  tulmlar,  inserted  on  the  oiijoX 
tube,  with  an  oblique  4-5-lobed  limb;  aistivation  imbricaUrf.  So- 
mens  4,  attached  to  the  tube  of  the  corolla,  and  alternate  with  ■>* 
lobes ;  anthers  ditliecal,  distinct.  Ovary  cohering  with  the  tnke  • 
the  calyx,  either  closely  or  only  at  the  apex,  unilocular ;  ovule  lofr 
tary,  {>endulou&,  onatropal ;  style  filiform  ;  stigma  simple.  Knot  iJiJ" 
indehiscent,  crowned  by  the  limb  of  the  calyx,  covered  by  an  e{MiI;X 
or  involuccUum,  1 -celled.  Seed  solitary,  peodulom.  alhnniia^^i 
embryo  straight ;  radicle  superior. — Herbs  or  undcnhruhfK  •• 
opposite  or  verticillate  Icares,  and  capitate  or  TerticiUate 
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•arronnded  by  a  many-leaved  involucre  (figs.  232,  244).  Th^y  are 
fbond  in  the  south  of  Europe,  tlie  Levant,  and  at  the  Cape  ut'  Good 
Hope.  The  properties  of  the  order  are  unimportant  The  name 
Diptaeut  is  derived  from  X/v^«.  thirst,  in  consequence  of  the  bases  of 
the  leaves  of  some  of  the  species  being  connatu,  in  such  a  way  as  to 
enclose  a  cavity  which  contains  water  ready  to  allay  thirst.  Com- 
mon T«azel  is  hence  c-illed  Venus's  Bath ;  the  water  contained 
in  which  was  considered  good  for  bk-ared  eyes.  The  heads  of  DSpgacua 
fullomtm.  Fullers'  Teazel,  on  account  of  their  spiny  bracts,  are  used  ia 
dresiing  cloth.  Some  of  the  species  are  reputed  febrifugal.  Scahiosa 
Mociaa  is  said  to  yield  a  green  dye,  and  has  from  its  astringent  qualities 
attracted  the  attention  of  tanners.  Lindlcy  mentions  6  genera,  includ- 
ing 156  species.     ExampltJS — Morina,  Scabiosa,  Dipsacus. 

ao9.  Order  105. — CiiiTcrracew.  the  Calycera  Family.  (Sforwpft 
Epifft/n.)  Calyx  su(ierior,  witli  a  limb  of  5  unequal  segments.  Corolla 
regular,  infuiidibuliform,  with  a  long  slender  tube,  and  a  5-lobed 
Viinb,  the  lobes  having  each  three  priiicip.il  veins.  Stamens  5,  attached 
I"!  the  tube  of  the  corolla,  with  as  many  altern.iting  glands  below 
ilieni;  filaments  monadetphous ;  anthers  partially  united.  Ovary 
inferior,  1-celled;  ovule  solitary,  pendulous;  style  single,  smooth; 
stigma  capitate.  Fruit  an  acha.>r)ium,  crowned  by  the  rigid  spinj 
segments  of  the  calyx,  sometimes  covered  with  papillee,  which  emit 
»l)ind  tubes  when  placed  in  water.  Seed  solitary,  pendulous ;  embryo 
ia  the  axis  of  fleshy  albumen ;  radicle  superior. — Herbaceous  plants, 
*itb  alternate,  exstipulate  leaves,  and  sessile  capitate  flowers,  sur- 
rounded by  an  involucre,  lliey  inhabit  South  America,  rarely  occur- 
rtng  ia  the  tropicjd  districts,  but  more  plentil'ul  in  South  Chili.  Their 
properties  are  unknown.  There  are  9  known  genera  according  to 
Auihors,  and  10  species.  ExumpleJi — Calycera,  Boopis. 

910.  Order  106. — r«npoaiue  (Asteraceai  of  Lindley,  and  Synan- 
ft«r»  of  other  authors),  the  Composite  Family.  {Monopet.  Epigyn.) 
(Figi,  623— C34).  Calyx  superior,  its  limb  cither  wanting  or  mem- 
'"anous,  or  divided  into  bristles,  palese,  or  hairs,  and  called  pappus 
Ifiiri.  277,  279,  626  a).  Corolla  gamopet.ilous,  ligulate  (tigs.  301, 
ft!4)  or  tubular  (fig.  626  /)),  in  the  latter  case  us'ially  5-toothed, 
•oinetimes  bilabiate  (fig.  G25);  two  msu-ginal  veins,  containing  spiral 
Selli,  run  along  each  of  the  coroUine  divisions,  and  afterwards  proceed 
»long  the  axis  of  these  divisions ;  a;stiviiiiou  valvate.  Stamens  usually 
",  sitemate  with  the  teeth  of  the  corolla  (fig.  626  c) ;  filaments  dis- 
I'Dct;  anthers  (ligs.  301  a,  624,  62.),  626  «)  cohering  into  a  cylinder 
(lynantherous  or  syngenesious).  Ovary  inferior,  closely  adherent  to 
toe  tube  of  the  calyx  (figs,  624,  625,  626  u,  634),  and  undistinguish- 
»ble  fhjm  it,  1-celled  ;  ovule  solitary,  erect  (figs.  423,  626,  634)  ; 
itj'le  simple,  sometimes  with  collecting  hairs  (fig.  627) ;  stigmas 
two,  disimct  (figs.  404,  627-633)  or  united.    Fruit,  an  achteuiuiu 
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Cypsela,  %  542),  crowned  with  the  limb  of  the  calyx  (fig,  G34).  Se^l 
olitaiy,  erect,  exalbuminous  (fig.  G34) ;  radicle  inferior. — Herbs  or 
hraba,  with  alternate  or  opposite,  e.\stipulate  leaves,  and  capitula  of 
lowen  (called  floreU),  which  are  either  hermaphrodite  or  unisexual, 
nd  are  surrounded  by  bracts  in  the  form  of  an  involucre  (figs.  242, 
'43).  Bractlets  are  sometimes  interspersed  with  the  flowers  oa  the 
eceptacle,  and  are  then  called  palese.  Some  of  the  flowers  belong  to 
be  cyanic,  others  to  the  xanthic  series  (  %  679).  In  the  same  head 
he  flowers  are  sometimes  bomochromous  (o)ui>>,  similar,  and  xe^/Oi 
olonr),  belonging  to  the  same  series ;  at  other  times  they  are  heiero- 
hromous  (in^o;.  diverse),  belonging  to  ditFerent  series, — tlie  ligulata 
D  the  c}-anic,  and  the  tii1>ul,ir  to  the  xanthic. 

911.  This  is  one  of  the  largest,  and,  at  the  s.ame  time,  one  of  the 
oost  important  natural  families  in  the  vegetable  kingdom.  The  plants 
rere  all  included  by  Linnsus  in  his  class  Syngenesiu,  and  were  di- 
ided  into  five  orders  according  to  the  sexes  of  the  floretd,  and  the 
lature  of  the  involucre.  These  divisions  are  given  at  page  356,  under 
he  names  Polyganiia  y?5qualis,  Superflua,  Frustranea,  Necessaria,  and 
fcgregata.  The  following  series  of  terms  have  also  been  employed  to 
xpren  the  nature  of  the  capitula,  as  regards  stamens  rnd  pistils: — 

1.  Homogamom  {i/iit,   alike,   aod  triin§,   moirugv),  flowsn  all  hennaphrodila 

(5). 

2.  Hctcrugamoiu  (>n;>c,  diverse),  the  fluwcrs  of  the  dUk  (centre)  hcrmaphnxUie, 

thoae  of  the  ray  (drcumfercnce)  either  pialilUte  (female)  uuly,  or  neutral,  i  a. 
destitute  both  of  atamcna  and  iiistils. 
Ml  Moaadoua,  2  —  {  ,  mals  and  female  flowera  in  the  same  capituluiu. 


% 


h^.  a£^-ti34.— OriraPK  of  fhjctfflratton  of  CompnsiUe. 

Ilg.  6A— Dia(n'<im  ut  the  tlowur  of  n  Senecia    Tlic  otilrr  dottd  rlrcle  Indlcmtes  tlie  pa|ipfMe 
tmt  of  the  calrx.  -MitV.iii  it  i»  iht  lubulAr  coroUa  with  rive  diybiooa,  noxt  Ave  itaniuiis  witb 


fltU-d 


l?f»  ' 


centra  the  l-cdiod,  l-sceded  ovary. 

coUls  flowM*  or  tforeta  of  Cli^liurium  Intyba*.  Snccorjr  or  Chicory, 
ichoreccae.  o.  Ovary  completely  uilhuivnt  to  ttio  tube  of  tUc  ca)y&.  (ho 
u  crown  turrnun'tliti;  the  baM  of  the  llifuluto  (itnip-shnpt'il)  ^nirollo. 
lAlona  a,  Cylinilo'  formod  by  the  authors  (syiuntheruui),  crAvertca 
•trie  ■  tlfiina,  «. 

■  ..  <i.a:t«Qthcr»  Une'irln,  bnlonelnR  to  the  section  Labbttitlone.  o.  Orary 
inoiul>c.  t,  Tube  of  the  frH">'>l'Ctulou*  bllablute  curnllo.  I*,  Upper  lip  of  tlio 
ip  of  the  corolU.    t,  Tube  of  the  anthet%    t.  The  bldd  ttltfum  .it  the  apex  of 

,_;— Tul-ii).*r  (floiculou-*)  flower  of  A«er  rnbricrtulln,  belondns  to  the  soclion  Con^rn- 
h  cot  Uinjritmllotllv,  to  thow  t!ie  erect  ovuk-.  o.  euclnMil  In  the  inticurit.  ci)ii%i^tliiK  nf  the 
t  iiio  "<  ><  ^ .  and  the  ralydue  tul'u  iiu-oriHintod     j>,  Unitetl  )>otuls     u,  r.itijiuA,  couaI»tln)f 
•  'f  tlie  ciilyju    t,  Smuicns  wltli  Uiclr  nulled  anthurs  nttiK-hua  to  (ho  coioltiL 
MtCUfiUlvrllie  tuW, 
i:,-'  iiiiimlt9  <'r  tif  ii;  !■  -of  plants  bclonrinj?  to  different  tritieaof  Composltie    Two 

iiiicinal  surface  of  the  two  bmncbca,  whluo  Icrtulualo 
unn  hairs  at  ditTL-imt  pans. 
iImtii  Intvt1^^  one  or  the  Clctaormc^ 
rli.-  Labiatid'^ra. 

•  ■  ;  it'w. 

K-K. 

[  iutnliu:eie. 

^ ...  •  .<•■--"■'.  V"  -^ •i-    «,  Kxalbnnilnons  errhrra  wtth 

rMUclcT  f,  8pt^nnn<lerni  or  corennc  of  the  creel  secOi.    p.  Pericarp  conuatlng  of  us  Ai  -mo 
Vitii  Ibe  cluttcly-adhereut  culycJne  tube.    «,  Style. 
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4.  Hctororephaldns  ('■»'»,  diverw.  and  vi«a>i   i  head),  mM  c«lAiil»  fntl 

male,  otliers  enlirelv  femnle,  in  the  same  plunt. 
6.  Dknaoiu,    $  :  $ ,  some  plants  with  male  capitalm  ooljr,  olfaen  with 
capituU  only , 
The  following  series  of  terras  have  been  ust-rl  to  express  the  natnre 
the  capitula,  as  regards  the  form  and  urrau^uuient  of  the  flowen  :— 

1.  Discoid  or  FIokuIous,  comllu  all  tuhular. 

2.  Ligulale  or  SetnittiKnilnui,  «in>l!a»  all  liicuUle. 
8.  Radiate,  corollas  of  the  margin  or  my  llgulate,  thoM  of  Ibe  eotfi*  < 

tubular. 
•i.  Falscly-discpid,  corollas  nil  bilnhiate. 
6.  Fal*oly-raditi(p,  or  radialirurm,  corollaa  of  the  margin  liguUta.  llMM 

centre  bilnbiotc 

912.  Jussieu  divided  the  order  into  three  wctinns: — 1.  C] 
cephalee  {cynara,  the  artichoke),  having  the  flowers  all 
(tubular);  involucre  hard,  conical,  and  ol'tt»n  spiny.  2.  Corjrmi 
(coryiiibiit,  a  corymb,  and  fero,  1  bvar),  having  tlosculous  (tubular) 
tlorets  in  the  disk  (centre),  and  ligulate  (semillosculous)  in  the  nj 
(circumference);  involucre  hemispherical,  leafy,  or  gculy,  seldom tpis; 
8.  Cichoracea?  (cicliorium,  succory),  having  the  florets  all  liguliic- 
Another  section  was  subsequently  added,  containing  bilabiate  flowen- 

913.  De  Caudolle  made  tlio  following  divisions,  which  an  W* 
pretty  generally  adopted  : — 1 .  Tubulillono,  hermaphrodite  flowen 
tubular,  regularly  5-  rarely  4-toothed.  Under  this  section  he  in- 
cluded several  tribes,  in  which  the  distinctions  are  founded  on  the 
nature  of  the  style  and  stii^na  in  the  herinaphroditc  flowen.  Tbr« 
characters  are  shown  in  figs.  629-633,  which  illustrate  the  triK> 
VenioniaceiE  (fig.  6S3),  Eupatoriaceas  (fig.  632),  Asterotdeit 
Senecionidea?  (fig.  630),  and  Cynaren?  (fig.  62'J).  2.  L. 
lieroiaphrodite  flowers,  or  at  least  tiie  unisexual  ones,  diviil 

lips  (fig.  C2o).     The  subdivisions  of  this  section  are  also  i 
the  style  and  stigma  (fig.  628).     3.  Ligulitlone  (cichorai' 
flowers  'lemiaphrodite  and  ligulate  (fig.  C24).     The  form  oi  . 
and  stigma  is  seen  in  fig.  627. 

914.  Henslow  gives  the  following  tabular  view  of  tLeat 
divisions — the  letter  /  meaning  ligulale  flowers;  f^  fit 
hermaphrodite  ;  F,  female ;  N,  neuter  ;  M,  male  ;  the  relative 
of  the  letters  iudic^tting  the  nature  of  the  florets  in  the 
and  in  the  centre  of  the  same  cnpituluin  ;  and  in  the  latt  three  £< 
sious,   the   letters    having   refexeuce   to   the   nature  of  the  »p»ii* 
capitula : — 

\fi:i]  S;;:szS^::::;:;;::;::::;:::;:::{t»««««--- 

(A  L  I.)      Clcfaonooe UsaUflam     Jl 

% 


I 


COMPOSITE. 

Buo*  of  Floven.  Llnniran  OrlaTL 

Hamogimoiu Polygamia  nqatlb. 

HeteiogamoDS |  ™p*rfla«. 

BfoncEciooa necesaaiU. 

Ijivolucnte  florets legr^gmU. 

Dicccioiu * 

Belerooepluilom * 
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(H.  H.  H.) 
(P.  H.  ¥.)} 
(N  H.  NOi" 
(F.  M.  F.) 

[(n.)] 

(M.)-<F.) 

915.  "Die  plants  of  this  order  are  variously  distributed  over  all 

Snarters  of  the  world.  According  to  the  calculations  of  Humboldt, 
ley  constitute  ^ofthephaneroffamous plants  of  France,  ^  of  Germany, 
jjr  of  Lapland ;  in  North  America  ^,  within  the  tropics  of  Acnerica  J. 
ifpoQ  the  authority  of  Brown,  they  only  form  y^  of  the  Flora  of  the 
north  of  New  Holland,  and  did  not  exceed  ^'j  in  the  collection  of  pianta 
formed  bySmith  upon  thewesiern  coast  of  Africa  in  Congo.  In  northern 
regions  they  aregeneraUy  herbaceous,  while  in  warm  climates  they  sorae- 
times  becoraeshrubby,  or  even  arborescent.  CichorncesB  abound  in  cold 
regions,  while  Corymbifene  are  common  in  hot  climates.  The  num- 
ber of  known  genera  amounts  to  upward^i  of  1000,  comprehending 
9500  or  10,000  species.  They  are  considered  as  forming  -^  of  the 
known  species  of  plants,  and  this  seems  to  have  been  the  proportion 
St  different  periods.  Thus,  Linnajus  enumerates  785  Composiae  out 
uf  8500  species  of  plants  then  known  all  over  the  world. 


In  1809 
1838 
1846 


Compoftiue. 
2,800 
8,623 
9,600 


Known  Spedea  In  the  World. 

27,000 

..._.         86,000 
96,000 


Examples — Vemonia,  Eupatorium,  Aster,  Bellis,  Anthemis,  Seneoio, 
Centaurea,  Carduus,  Triptilion,  Trixis,  Cichorium,  Hieracium,  Sonchus. 

916.  The  plants  belonging  to  this  vast  order  have  all  more  or  less 
bitterness,  which  is  sometimes  associated  with  astringent,  acrid,  and 
narcotic  qualities. 

Suborder  Cyiiarocrphalce. — The  plants  of  this  suborder  are  usually 
tonic  and  stimulant.  The  bitterness  of  the  plants  of  tliis  section  is 
often  much  lessened  by  cultivation,  so  that  they  become  esculent. 
He  root  of  Arctium  Lappa  {mojus  and  minui),  Burdock,  is  bitterish, 
and  has  been  ustd  in  the  form  of  infusion  as  a  substitute  for  sar- 
wparilia.  The  root,  Icnves,  and  fruits  (often  called  seeds),  are  diapho- 
retic, diuretic,  and  alterative.  Lappa  edulis,  in  Japan,  supplies 
edible  roots.  Aucklandia  Coslus,  found  in  Cashmere,  is  said  to  he 
the  ancient  costus.  the  root  of  which  was  celebrated  for  its  virtues. 
It  has  an  arom.itic,  pungent  odour,  and  is  used  for  incense.  In 
northern  India  it  is  calU'd  Koosht ;  in  Beng.nl,  Puchak.  The  leaves 
of  Carduus  Bentdictus,  Blessed  Thistle,  were  formerly  used  in  medicine 
u  a  stomachic  and  diaphoretic.     The  blanched  stems  and  leaf-stalkn 
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have 


ofCi/nara  Cardunculiis,CaTdoon,  are  eaten,  and  so  are  the  youag  snccu 
lent  receptacles  of  Cynara  Scolymus,  the  Artichoke.   The  dried  flowen 
of  Cartfiamus  ttjictorlus  constitute  Safflower,  which  yields  a  pink  dy 
The  genus  Cardum  includes  the  various  species  of  Thistle.     WbU 
denominated  by  gardeners  the  Scotch  Thistle,  is  Oiu>pordmm  A' 
thhan,  a  doubtful  native  of  Scotland,  but  not  uncommon  in  Ed{ 

917.  Suborder  Corymhiftroe. — The  plants  of  this  section 
general  bitterness  of  the  order,  and  some  of  them  have  >n 
odour,  from  the  presence  of  volatile  oil.  The  flowers  of  A 
nobilia,  Chamomile,  are  odoriferous,  and  yield  a  volatile  oil,  wbidt  k 
at  first  greenish  or  bluish,  but  afterwards  yellowish  brown.  Tbejr  in 
used  as  materials  for  fomentation,  and  an  infusion  of  them  acta  oi  ~ 
phoretic  and  emetic.  An  extract  is  made  from  them,  having 
tonic  qualities.  Tlie  essential  oil  is  an  excellent  carminative.  A\ 
mii  tincloria  supplies  a  yellow  colour  used  for  dyeing.  Pyntknmt 
Parthenium,  commoq  Feverfew,  is  aromatic  and  stimulant.  The  root 
of  Anaq/clus  Pyrcthrum,  Pellitory  of  Spain,  or  perhaps  of  A.  t^icir 
namin,  is  an  irritant  and  si.ologogue ;  its  properties  depending  on  llw 
presence  of  a  volatile  oil.  TiuaUago  Farfara,  Coltsfoot,  bos  been  ued 
as  a  demulcent.  The  root  of  ImUa  Helenium,  Elecampane,  hat  (doM- 
lant  and  expectorant  qualities.  It  contains  a  white  amylaceouaMttcr 
called  Inulin.  The  species  of  Artemisia  are  remarkable  for  their  itraag 
odour  and  bitter  tuste.  The  heads  of  flowers  of  Artemisia  AbtinAiam 
(Absinthium  officinale,  and  vulgare),  or  Wormwood,  and  those  of  Artt- 
misia  Santonica,  and  of  other  species,  tinder  the  name  of  WomiMad, 
are  used  as  anthelmintics  and  tonics.  Several  of  these  species  oodaiD 
a  crystalline  bitter  principle.  Artemisia  mutellina,  and  tpicata  axe  iwd 
ia  tne  preparation  of  a  tincture  or  distilled  spirit,  called  in  Franoe,  Eaa 
or  Creme  d'Absinthe,  which  ia  in  request  among  those  who  aie  ad- 
dicted to  the  pleasures  of  the  table.  The  woolly  leaves  of  Artmim 
iloxa  are  used  in  China  to  form  the  inflammable  cones  or  fljrKada 
cjdied  Moxas,  which  ore  employed  as  counter-irritants.  ArtmUt 
Draewiculus,  Tarragon,  is  used  in  pickles  and  salads,  and  in  iht 
medication  of  vinegar.  A.  .^ftrotcintim  is  commonly  called  Souiim*- 
wood,  and  is  used  on  the  continent  in  the  preparation  of  b«or.  Ths 
leaves  of  Tanacetum  vulgare,  Tansy,  have  stirnuLint  antispasmodic  pn>> 
perties.  Tliey  contain  a  bitter  resin,  and  an  aromatic  voUtil*  oil 
Arnica  montana.  Mountain  Tobacco,  or  Leopard 'a- bone,  is  an  sen' 
stimulant.  Its  flowers,  leaves,  and  root-stock,  ore  administcnd  ia 
nervous  diseases,  as  well  as  in  gout  and  rheumatism.  Tli« 
(properly  fruits)  of  Helianllius  annuua,  common  Sunflower, 
bland  oil,  and  when  roasted  they  have  been  used  as  a  v 
•Toflee.  Tlie  name  Helianthut  {^-Kiiif,  the  sun,  and  it4»^  a  %tmmf 
it  derived  from  the  popular  supposition,  that  its  large  head*  of 
I  fallow  the  sun  in  its  course  (^  48U).     The  roots  oif   "   " 


BBtnroKIACEA. 


459 


rofua,  Jerusalem,  or  more  properly,  Girasole  ArticLoke,  are  used  as 
tubstitutes  for  potatoes.  Eupatorium  Ayapana,  and  Mikania  Guaco, 
have  been  used  to  cure  t)ie  bites  of  snakes.  Ceradia  J'urcata  is  a 
peculiar  branching  coral-like  plant,  which  grows  in  dry  sterile  places 
in  the  south  and  west  of  Africa,  and  yields  a  resinoid  substance,  called 
by  some  African  bdellium.  Madia  satioa  has  been  cultivated  on  ac- 
ooont  of  its  bland  oiL  The  species  of  Lychnophora  give  a  peculiar 
feature  to  the  mountains  of  Minas  Geriies  in  Brazil  ^liey  grow  like 
Velloziaa,  and  they  are  covered  tvith  a  dense  cnat  of  long  brownish- 
coloured  wool,  which  is  oAen  used  for  beds  and  pillows. 

918.  Suborder  Cichoractce. — Most  of  the  plants  of  this  section  yield 
a  milky  juice,  which  is  bitter,  astringent,  and  sometimes  narcotic.  By 
cultivation,  some  of  them  are  rendered  esculent.  Cichorium  Intyhui, 
Wild  Succory,  or  Chicory,  is  cultivated  for  the  sake  of  its  root,  which 
is  used  as  a  Hubstitute  for,  and  as  an  addition  to  Cofiee.  The  blanched 
lesres  of  Cichorium  Endivia  constitute  Endive.  Taraxacum  Dena 
Ltcmit  (or  offionalt).  Dandelion,  yields  a  milky  juice,  which,  in  the 
form  of  extract,  has  been  used  medicinally  as  a  diuretic  and  alterative. 
It  contains  a  bitter  crj-stalline  principle  culled  Taraxacine.  Its  root  is 
mixed  with  Coffee  in  the  same  way  as  Chicory.  The  inspissated  juice 
of  Laduea  laiiva,  common  Lettuce,  and  of  L.  tirosa,  wild  or  strong- 
scented  Lettuce,  receives  the  name  of  Lactucarium,  or  Lettuce-opium, 
and  is  used  medicinally  for  iillaying  pain,  and  inducing  sleep.  It  con- 
tains a  neutral  active  principle  called  Lactucin.  Other  species  of  Lac- 
tuca  yield  an  inspissated  juice  having  similar  qualities.  Scorzonera  is 
the  esculent  root  of  Scononera  hispanica,  while  Salsafy  is  the  root  nf 
Tragopogon  porrifoUuA,  which  is  called  the  Oyster- plant  iu  America. 
Many  of  the  plants  of  the  Cichoraceous  section,  such  as  Uieracium, 
S(mchu»,  aud  Tragopogan,  act  as  horologicil  and  meteorological  flowers 
(f  483,  484),  their  capitula  opening  and  closing  at  certain  periods  of 
the  day,  and  in  different  states  of  the  weather. 

919.  Order  107. — Bniii*niBc«e.  the  Brunonia  Family.  (Motiopet. 
Pu'tgyt.)  Calyx  persiotent,  5 -partite,  with  bracts  at  the  base.  Corolla 
inierted  at  the  base  of  the  calyx,  monopetalous,  nearly  regular,  wither- 
ing; limb  5-parted,  having  central  veins  in  its  segments,  which  divide 
lithe  top  into  two  recurrent  margiiml  veins ;  aestivation  valvate.  Sta- 
■Dena  5,  inserted  with,  but  free  from,  the  corolla,  alternating  with  its 

^^JCnneots;  anthers  articulated  with  the  slinrtfilament.<),dithecHl,introrsc, 
^^Uiscing  longitudinally.  Ovary  free,  unilocular ;  ovule  solitary,  erect, 
PKstrof'al ;  style  single;  stigma  enclosed  in  a  2-valved  cup  or  indusium. 
Fruit  a  utricle,  enclosed  in  the  hardened  calycine  tube.  Seed  solitary, 
erect,  exalbuminous;  embryo  straight;  cotyledons  fleshy,  plano-convex ; 
tidicle  minute,  inferior.— Stemless  herbaceous  plants,  with  radical, 
esstipulate  leaves,  and  capitate  flowers,  supported  on  scapes,  and  sur- 
rounded by  an  involucre  of  enlarged  bracts.     Natives  of  New  Ilullund. 
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Their  properties  are  unknown.    The  order  contains  as  yet  only  1  genii% 
and  2  species.     Example — Brunonia. 

920.  Order  108. — «*mic«tacec,  the  Goodenia  Family,     {^onopd. 
Epigyn.  and  Perigyn.)     Calyx  persistent,  usually  equal,  with  8-5  di»i- 
sions,  sometimes  obsolete.     Corolla  inserted  into  the  calyx,  monopet*- 
lous,  more  or  less  irregular,  marcescent  or  deciduous ;  its  tube  split  ■< 
the  back,  and  sometimes  separable  into  five  pieces,  when  the  caljx 
only  coheres  with  the  base  of  the  ovary ;  its  limb  o-p&rtite,  oni-  or 
bilabiate,  the  thin  part  of  the  segments  being  at  the  edges,  whidi  in 
folded  inwards  in  estivation.     Stamens  5,  distinct,  inserted  with,  bat 
tree  from,  the  corolla,  and  alternate  with  its  segments;  antbeta  ool 
articulated  with  the  filaments,  distinct  or  cohering,  bilocular,  with  ki^ 
tudinal  deliiscence ;  pollen-grains  either  separate  or  united  in  fam. 
Ovary  more  or  le»s  united  to  the  calycine  tube,  1-2-  or  -l-celled,  soot- 
times  with  a  glund  at  its  base ;  ovules  definite  or  00,  attached  to  • 
centra],  otten  free,  placenta;  style  1,  simple,  rarely  divided;  stigma 
ileshy,  undivided  or  2-lobed,  surrounded  by  a  cup-like  indusium. 
Fruit  a  1-2-  or  4-celled  capsule,  or  drupaceous  or  nut-like.     Scedi 
definite  or  indefinite,  with  a  thickened,  otien  hard  testa ;  embijt 
straight,  in  fleshy  albumen ;  cotyledons  leafy ;  radicle  inferior. — Uaii, 
rarely   shrubs,    not   lactescent,   with   scattered,   exstipulate,  uiniliy 
alternate  leaves,  and  distinct,  never  capitate  flowers.     They  are  fbood 
chiefly  in  Australia,  and  in  the  South  Sea  Ishinds.     The  leaves  of 
Saevola  Taccada  are  eaten  as  potherbs.   Some  superttitioua  qiuliwi 
are  ascribed  to  its  berries.  'ITie  pith,  which  is  soft  and  spongy,  is  iiuhiaMd 
by  the  Malays  into  artificial  flowers.    Seaivola  Bela-Afo</og'vn  »pp«»' 
to  be  emollient,  and  is  used  in  India  to  bring  tumours  to  a  bnd  Ikl 
order  is  divided  into  two  suborders: — 1.  Goodenies,  with  dekiMal 
capsular  fruit,  and  numerous  seeds.     2.  Scevolesa,  with  Inili  hiwiti 
drupaceous,   or  nut-like   fruit,   and  seeds  solitary,  or  two  is  wA 
cell.     There  are  23  known  genera,  according  to  authors,  and  titc^ 
200  species.     Exampla — Goodeuio,  Velleio,  Leschenaulua,  ^ocKffk, 
Dampiura. 

921.  Order  109.— BirUdi«e««.  the  Stylidium  or  Stylewort  Fw^S 
(ifonopet.  Epigi/n.)  Calyx  adherent,  persistent,  with  2-6 
bilabiate,  or  regular.  Corolla  gamopetaloos,  falling  off  bl%^ 
usually  irregular,  5-G-partite,  segments  with  a  central  vein  ; 
imbricated.  Stamens  2 ;  filanaents  united  with  the  style  into  •  bv* 
tudinal  column ;  anthers  didymous,  rarely  simple,  lying  OW  W 
stigma ;  pollen  simple,  globose,  or  angular.  Ovary  coMnof  wiA  (t* 
cxlyx,  bilocular,  or  by  contraction  of  the  dissepiment  omlocoktv 
surmounted  by  one  gland  in  front,  or  by  two  opposite  oao; 
aOMtropal ;  style  1  ;  stigma  entire  or  bifid.  Fruit  a  biral 
oular,  or  spuriously  unilocular  capsule,  with  aeptiddnl 
Deeds  00,  small,  eriKt;  embryo  minute,  enclosed  in  flnby. 


CA31PA5ULACEA. 


4G1 


oily  albntceD, — Non-lactescent  herbs  or  nndershrnba,  with  alternate, 
•cattered,  or  somewlmt  veriicillate,  entire,  exstipulace  leaves.  They 
are  well  distinguitihed  by  their  gynandrous  structure.  He  column 
formed  by  the  union  of  the  filaments  and  style,  possesses,  in  the  species 
of  the  genus  Stylidiutn,  a  peculiar  irritability.  It  hangs  down  on  one 
aide  of  the  flower,  and  when  touched  at  the  point  of  flexure,  it  springs 
over  with  considerable  force  from  one  side  to  the  other.  If  not  too 
far  advanced  to  maturity,  the  column  will  recover  its  former  position 
in  the  course  of  time.  The  dower  may  be  cut  olT  oarefully  without 
disttirbing  the  column,  and  the  irritubilicy  couliaues  fur  a  consider- 
able length  of  time  if  the  flower  is  put  into  water.  The  movement 
b  said  to  be  connected  with  the  bursting  of  the  anthcnt,  and  the  dis- 
charge of  the  pollen  on  the  stigma.  The  cause  of  this  movement  is 
very  obscure,  but  it  seems  to  depend  on  some  changes  in  the  cells 
(%  4D7,  665).  The  planta  are  principally  natives  of  marshy  places  in 
New  Holland.  Some  are  found  at  the  southern  point  of  South 
America,    lliere  are  5  known  genera,  and  123  species.    Examples — 

Kdiuin,  Forstera. 
2.  Order  1 10. — CaiiipanuUr«»,  the  Hare-bell  Family,  (ifonopet. 
Epigyn.)  (Fig.  635.)  Calyx  euperior,  usually  5-lobed  (ligs.  C36,  637  c), 
fiometimes  3-8-lobed,  persistent.  Corolla  gamopetalousi  inserted  into 
Uie  top  of  the  calyx,  usually  5-lobed  (fig.  255),  sometimes  3-8-lobed, 
regular,  marcescent  (fig.  461  e)  ;  aestivation  valvate  (figs.  636,  637  p). 
Stamens  inserted  into  the  calyx,  alternating  with  the  coroliine  lobes,  and 
equal  to  them  in  number;  anthers  bilocular,  free  (fig.  637  «)  ;  pollen 
■pberjcal.  Ovary  more  or  less  completely  inferior,  composed  of  two  or 
more  carpels;  ovules  indefinite  (tig.  Go8) ;  style  simple,  covered  with 
collecting  hairs  (fig.  637) ;  stigma  naked,  simple,  or  with  as  many 
lobes  as  there  are  ovarian  cells  (figs.  293  «,  637  s).  Fruit  capsular, 
crowned  with  the  withered  calyx  and  corolla,  dehiscing  in  a  loculicidal 
manner  by  lateral  apertures  (figs.  4C1  1 1,  G3'J),  or  by  valves  at  the 
apex.  Seeils  00,  attached  to  a  central  placenta ;  embryo  straight,  in 
tlie  axis  of  ilcshy  albumen  ;  radicle  pointing  to  the  hilum  (figs.  640- 
S42). — Lactescent  herljs  or  undershruba,  with  alternate,  rarely  oppo- 
site, exstipulate  leaves.  The  hairs  un  the  style  are  said  to  be  retractile, 
and  seem  to  be  connected  with  the  application  of  the  pollen  (T[  4'jy). 
The  flowers  in  most  in.stances  belong  to  the  cyanic  series.  They  are 
BatiTes  chiefly  of  northern  and  temperate  regions.  They  abound  in 
the  alpine  regions  of  Europe  and  Asia,  aud  are  also  frequent  in  North 
America.  Alphonse  De  Candolle  states  that  the  species  whose  capsule 
dehisces  by  lateral  fissures  are  natives  of  the  northern  hemisphere, 
while  those  with  apicilar  dehiscence  are  principally  found  in  the 
southern  hemisphere.  The  milky  juice  found  in  the  plants  ofthis  order 
has  acrid  properties.  The  roots  and  young  shoots  of  Campanula  lla- 
fmneulut,  Kampion,  are  used  as  articles  of  diet.     Authors  enumerate 


923.  Order  111.— i^akcitan..  th«  Lobelia  Famil/.  (McMpA 
Epigyn.)  Calyx  roperior,  5-lobed  or  entire.  Corolla  gamofwiilaas 
inatfted  on  the  calyx,  irregular,  more  or  le«  deeply  5-cleft.  &tmmt 
6,  attached  to  the  calyx,  alternate  with  the  segmenta  of  Um  enoBii 
anther*  cohering  ;  pollen  oval.  Ovary  inferior,  1-3-ceUed ;  ovvkiOII^ 
attached  either  to  central  or  parietal  placentas  ;  style  gUbrooii  wiifc  • 
fringe  of  hair«  below  the  stigma.  Fruit  a  1-  or  many-eelM  OHnk 
with  apicilnr  dehiscence.  Seed*  namerous  ;  embryo  straigbt,  in  lbs 
axil  of  fleshy  albumen ;  radicle  pointing  to  the  hilum. — Ladesefl* 
herbs  or  shrubs,  with  alternate,  exstipukte  leave*.  'Vhfj  are  feoaJ 
both  in  temperate  and  warm  countries.  There  are  89  known  genets, 
and  386  species.     Kxampiet — Lobelia,  Siphocampylua,  Ctinloeia. 
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924.  Acridity  prevails  more  or  less  in  the  order.  The  milky  juice 
of  some,  TOch  as  Lobelia  urens,  is  said  to  be  vesicant  Lobelia  tnflata, 
IndiAQ  Tobacco,  a  nittivt:  of  North  America,  is  used  medicinally  as  a 
st^tive,  expectorant,  and  antispasmodic.  It  is  chiefly  administered  in 
cases  of  asthma.  The  whole  plant  is  active,  but  the  root  and  capsules 
are  (aid  to  be  most  powerful.  In  large  doses,  the  plant  acts  as  a  nar- 
ootioo-acrid  poison.  It  owes  its  properties  to  a  bitter  principle  called 
Lobelein.  The  root  of  Lobelia  gyphililica  is  acrid  and  emetic.  Tha 
milky  juice  of  some  of  the  plants  of  the  order  contains  a  considerable 
quantity  of  caoutchouc. 

925.  Order  112. — at»nrme*m,  the  Oesnera  Family.  {MonopH. 
Perigyn.)  Calyx  partially  adherent,  6-partite ;  (estivation  valvnte. 
Corolla  monopetalous,  tubular,  more  or  less  irregular,  5-lobed  ;  xstiv.t* 
tion  imbricated.  Stamens  4,  didynamous,  with  the  rudiment  of  a  5th, 
rarely  2 ;  antliers  dithecal,  with  a  thick  swollen  connective.  Ovary 
partly  free,  unilocular,  formed  by  two  carpels  with  parietal  placentas, 
which  are  2-lobed ;  ovules  indefinite,  anatropal ;  style  continuous  with 
the  ovary  ;  sti^a  capitate,  concave,  glandular  or  annular.  Disk  sur- 
rounding the  base  of  ilie  ovary.  Fruit  capsular  or  succulent,  l-celled, 
more  or  less  adherent.  Seeds  00,  minute ;  testa  thin,  finely  and 
obliquely  veined ;  embryo  erect  in  the  axis  of  fleshy  albumen  ;  radicle 
pointing  to  the  hilum. — Herbs  or  shrubs,  often  springing  from  scaly 
tubers,  with  opposite  or  whorlcd,  rugose,  exstipulate  leaves  and  showy 
flowers.  They  are  found  principally  in  the  warmer  regions  of  America, 
and  are  interesting  chiefly  on  account  of  their  beauty,  for  they  do  not 
appear  to  possess  any  important  qualities.  There  arc  22  known  genera, 
and  upwards  of  120  species.  Examples — Gesnera,  Columiieu,  Gloxinia, 
Acbimenes. 

926.  Order  113. — Stjracaceae  (Symplocineie  of  Don),  the  Storax 
Family.  (Monopet.  Perigyn.)  Calyx  persistent,  with  an  entire  or  a 
5-  or  4-divided  limb.  Corolla  gomopetalous,  regular,  inserted  in  the 
calyx ;  aestivation  imbricated  or  valvate.  Stamens  definite  or  00, 
ittached  to  the  coroUine  tube,  of  unequal  length ;  filatnents  often 
flightly  united  at  their  base  in  one  or  more  parcels ;  anthers  innate, 
dithecal,  introrse.  Ovary  either  free  or  cohering  more  or  less  to  the 
etlycine  tube,  2-5-celled,  the  septa  occaisionally  deficient  towards  the 
centre ;  ovules  2-4  in  each  cell  or  UO,  pendulous,  sometimes  the  upper 
onea  ascending ;  style  simple  ;  stigma  simple.  Fruit  enclosed  in  the 
oalyx,  drupaceous,  usually  unilocular  by  abortion.  Seeds  usually 
solitary,  erect  or  suspended  ;  embryo  slender,  in  the  axis  of  fleshy 
albumen ;  cotyledons  flat,  foliaceous ;  radicle  long,  pointing  to  the 
hilum. — Trees  or  shrubs,  with  alternate,  exstipulate  leaves,  and 
frequently  stellate  hairs.  They  are  chiefly  natives  of  warm  countries. 
Iliere  are  two  sections: — 1.  Styracete,  with  a  more  or  less  valvate 
estivation  of  the  corolla,    and  long  anthers.      2.  Symplocee,  with 
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A  quinonncial   corolline  lestivation,  and  roundish  anthen.   Ant 
^ve  12  genera,  including  ISO  species.     Examples — Stjrax, 
Symplocos. 

927.  The  plants  of  the  order  have  in  general  stimulant,  aromati* 
and  fragrant  properties.  Styrax  officinale,  a  tree  inhabiting  Sj  ' 
Arabia,  and  the  southern  pnrts  of  Europe,  is  supposed  to  be 
source  of  the  balsamic  resinous  substance  called  Storax.  The  i 
juice  is  procured  after  incisions  or  punctures  by  insects.  Comn 
Storax  is  imported  into  Britain  from  Trieste,  in  the  form  of  little  oka 
having  a  balsamic  odour.  Bejiides  resin  and  a  little  volatile  oil,  it 
contains  from  1-2^  per  cent  of  Benzoic  acid.  It  has  been  era^iajfik\ 
medicinally  as  a  pectoral  remedy.  Styrax  Bauom  is  a  tree  7l(  or  W 
feet  high,  a  native  of  Sumatra  and  Borneo,  which  yields  by  incisiaas 
the  concrete  balsamic  exudation  called  Benzoin.  When  tat,  tbis 
substance  conttiias  about  80  per  cent  of  resin,  and  nearly  20  of  Bcb- 
zoic  acid.  It  is  used  medicinally  as  a  stimulant  expectorant,  and  b 
one  of  the  ingredients  in  the  celebrated  Friar's  balsam.  It  exicltsJsa 
in  other  empirical  remedies,  such  as  Riga  balsam  and  Jesuits'  drop*. 
Benzoin  is  generally  used  for  fumigation  and  incense.  Pastilles  are 
made  by  mixing  it  with  balsam  of  toht,  sandal-wood,  labdanum,  cfaar- 
ci>»l,  nitre,  gum,  and  tragacanth.  HcUenat  are  the  Snow-drop  trees 
ol'  Carolina.  Some  of  the  species  of  iSynyZocos  are  used  for  dyeiog; 
otherii  are  used  as  tea. 

928.  Orderlli. — ColumelUucac. the Columellia Family.  {MemnftU 
Epigt/n.)  Calyx  superior,  quinquepartite.  Corolla  rotate,  irnvrtni 
into  the  calyx,  5-8  parted ;  aestivation  imbricate.  Stamens  2,  inserted 
in  the  throut  of  the  corolla ;  anthers  roundish,  3-lobed,  extrono,  eack 
consisting  of  six  linear  sinuous  cells,  .irranged  in  pairs,  dehisdnfr  I(»f>* 
tudinally,  and  attached  to  a  3-lobed  Hesby  connective.  Disk  flethj, 
perigynous.  Ovary  adhering  to  the  calycine  tube,  2-celW ;  o*til« 
00;  style  simple,  smooth  ;  stigma  capit^ite,  2-lobed.  Fruit,  a  biloaiUr, 
bivnlvnlar  capsule,  with  both  septicidal  and  loculicidal  4nhiwft 
Seeds  00 ;  testa  smooth  and  coriaceous  ;  embryo  straight,  in  tlM  an 
of  fleshy  albumen  ;  cotyledons  oval,  obtuse ;  radicle  long,  potirtiB|  to 
the  hilum. — Evergreen  shrubs  or  trees,  with  opposite,  oatini,  tnb- 
pulato  leaves,  and  solitary  yellow  flowers.  Natives  of  Msdeo  sod 
Peru,  llieir  properties  unknown.  I'liere  u  1  geans  ineBtiWwd 
including  3  species.     KxampU — Columellia. 

9i\i.  Urder  1 1 5. — Vacrlnlaeeae,  the  Cranberry  Family.  {Mintf*. 
Epiijyn.)  Calyx  superior,  entire,  4-6-lobed.  Corolla  iBoao(Mtyaas> 
4-6-lobed;  activation  imbricated.  StAroens  distinct,  8-12,  iascivd 
into  ao  epigynous  disk  ;  anthers  bilocular,  with  two  horn-like  eclki^ 
hiscing  by  pores  (fig.  33.")).  Ovary  inferior,  4-5-cell«d;  oviilw'***^ 
Mylo  simple;  stigma  simple.  Fniit  succulent,  crowned  by  tb*  f*t~ 
liateni  Uiub  of  the  calyx.     Seeds  ]  or  many  in  each  o«U,  mimiMt  W* 
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bryo  gtraight,  in  the  axis  of  fleshy  albumen ;  cotyledons  very  short ; 
radicle  long,  inferior. — Shrubby  plants,  with  alternate,  undivided, 
exstipulate  leaves.  They  are  closely  allied  to  Ericace«,  and  differ  from 
that  order  chiefly  in  their  adherent  (inferior)  ovary.  They  are  natives 
uf  temperate  regions,  and  some  of  them  are  marsh  plants.  Some  are 
astringent,  others  yield  subacid  edible  fruits.  Cranberries  are  pro- 
duced by  Vaccimum  Oxycoccus  (Oxycoccus  pahutrit  of  some),  and  V. 
vtaerocarpum.  V.  Vitit-idcea,  red  Whortleberry,  or  Cowberry,  yields 
a  fruit  which  is  often  used  as  a  substitute  for  Cranberries.  The  leaves 
of  the  plant  are  sometimes  used  to  adulterate  Uva-Drsi.  F.  uliffinomm, 
found  in  alpine  countries,  produces  the  black  whortleberry.  Vaccimum 
Mt/rtUlu»  yields  the  Bilberry  or  Blaeberry.  There  are  28  genera 
and  210  species.     Examples — Vaccinium,  Oxycoccus,  Thibaudia. 

SubcUss  IIL— CoBULurunajL 

Calyx  and  corolla  present  Corolla  gnmopetalous,  hypogynous, 
usually  bearing  the  stamens.  It  includes  the  hypogynous  mouo- 
petalouB  and  gamopetalous  orders  of  Jussieu  and  Endlicher. 

930.  Order  1 1 6. — Ericaceae,  the  Heath  Family.  {Monopet.  Tlijpog.) 
Cal3rx  4-5-cleft,  nearly  equal,  persistent.  Corollii  inserted  at  the  base 
of  the  calyx,  or  hypogynous,  monopetalous  (fig.  298),  4-5-clefk,  some- 
times tetra-  or  pentapetalous,  regular  or  irregular,  often  marcescenc ; 
■estivation  imbricated.  Stamens  definite,  equal  in  number  to  the  seg- 
ments of  the  corolla,  or  twice  as  many,  inserted  with  the  corolla,  and 
either  free  from  it  or  attached  to  its  base ;  anthers  2-ccIled,  cells  hard 
and  dry,  bifid  (fig.  336),  usually  having  appendages  at  the  base 
(tig.  338  a)  or  apex,  dehiscing  by  apicilar  pores  (fig.  340)  or  clefts. 
Ovary  free,  surrounded  at  the  base  by  a  disk  or  scales,  multilocular ; 
omles  00,  attached  to  a  central  placenta ;  style  1,  straight ;  stigma  1, 
undivided  (fig.  408),  or  tooilied.  Fruit  capsular  or  baccate,  raany- 
celled,  with  loculicidiil  or  scepticidal  dehiscence.  Seeds  00,  minute ; 
umbryo  cylindrical,  in  the  axis  of  fleshy  albumen ;  radicle  next  the 
hiluiu. —  Shrubs,  undershrubs,  or  herbaceous  plants,  with  evergreen, 
often  rigid,  entire,  verticillate,  or  opposite,  exstipulnte  leaves.  The 
order  contains  many  beautiful  and  showy  plants,  which  abound  at  the 
Cwpe  of  Good  Hope,  and  which  are  found  also  in  Europe,  North  and 
South  America,  and  Asia.  The  order  has  been  divided  into  the  fol- 
lowing suborders: — 1.  Ericete.  with  the  testa  closely  adherent  to  the 
kernel,  including  the  true  Heaths  with  naked  buds,  and  the  Rhododen- 
dron tribe  with  scaly  conical  buds.  2.  Monotropeas,  seeds  having  a 
loose  winged  testa,  including  the  true  Monotropas  or  Fir-rapes,  scaly 
plants,  with  longitudinally  or  transversely  dehiscent  anthers,  and 
QrrolesB,  or  the  Wintergreen  tribe,  Icify  plants  with  porous  anthers. 
There  are  54   known  genera,  and  nearly  920  species.     ElxampU»— 
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Erica,    Calluna,   Menzieaia,   Andromeda,    Arbutai,    RhododeDdroa^l 
Azalea,  Monotropa,  Pyrola. 

931.  The  plants  of  the  order  are  not  distinguished  for  me 
virtues.  None  of  the  species  of  Eruyi  are  put  to  any  use.  Thete  i 
six  species  of  the  genus  natives  of  Britain  :  two  of  which,  E. 
and  E.  Tetralix,  are  common ;  two  are  peculiar  to  Ireland,  E.  Ma 
kaiana  and  E.  mediierranea ;  and  two  aire  common  to  England 
Ireland,  E.  cUiaris  and  E.  vagana.  Callutxa  vulgarU,  is  Ling,  or 
common  Heather.  It  has  astringent  qunlicies,  and  has  be«n  used  I 
dyeing.  It  is  commonly  made  into  brooms.  The  leaves  of  Ar' 
or  ArcloUaphylos  Uva-Ursi,  Bearberry,  are  used  as  astriogcns 
especially  in  chronic  mucous  discharges.  Many  of  the  speetes 
RJiododtndron,  Azalea,  Kcdmia,  Andromeda,  and  Ledum,  have 
sonous  narcotic  qualities.  These  properties  are  well  marked  in 
dodendron  Chrysanthum,  a  Siberian  spedes.  It  is  said  that  At 
pontica  was  the  plant,  the  flowers  of  which  yielded  the  {wisonous  hao«y, 
noticed  by  Xenophon  in  his  account  of  the  retreat  of  the  10,000. 
The  fruits  of  many  plants  belonging  to  the  order  are  eatable.  Goal- 
theria  procumbent  and  Shallon  are  American  shruba,  which  forsish 
succulent  and  grateful  berries.  They  yield  a  volatile  oil.  Ariutm 
Unedo  is  called  Strawberry-tree,  from  its  fruit  resembling  a  sumw' 
berry  in  aspect.  It  is,  however,  by  no  means  agreeable  as  an  arbcl* 
of  food,  and  the  specific  name  may  possibly  indicate,  that  to  m(  om  ii 
sufficient.  The  plant  grows  at  the  Lakes  of  Killamey  in  a  natiTt 
state.  ChxmaphUa  {Pyrola)  umbellata,  a  North  American  plaal,  hai 
been  employed  as  a  tonic  and  diuretic  The  leaves  have  a  bintr 
astringent  taste,  and  the  fresh  plant  is  irritant. 

932.  Order  117.— EpaertdaeMe,  the  Epacris  Family.  (McMfA 
Hypog.)  Calyx  5-  rarely  4-partcd,  oflen  coloured,  perststeni.  C»> 
rolla  inserted  at  the  base  of  the  calyx,  or  hypogynous,  decidaoai  or 
marcescent,  monopetalous,  sometimes  separable  into  5  petal*;  limb 
with  5,  rarely  4,  equal  divisions,  sometimes  by  the  oobe«tao  of  tbt 
segments,  bursting  transversely;  estivation  imbricated  or  valvaia 
Stamens  inserted  with  or  on  the  corolla,  equal  in  numbitr  to,  ttd 
alternate  with  its  segments,  rarely  fewer;  anthers  I-oelled  (fi^  Zil), 
without  appendages,  opening  longitudinally  ;  pollen  round,  or  fctaad 
of  tliree  united  grains,  attached  to  a  single  central  receptacle.  Ofwy 
•easile,  free,  multilocular,  rarely  unilocular,  surrounded  bj  Hait*  •> 
the  base ;  ovules  solitary  or  00 ;  style  1  ;  stigma  simple,  aooMliBM 
toothed.  Fruit  drupaceous,  baccate,  or  capsular.  Seed*  aIbiiaia>Mit 
embryo  slender,  in  the  axis  of  fleshy  albumen,  and  about  Wf  ita  1 
— Shrubs,  or  small  trees,  with  altemat*^,  rarely  oppoaite, 
leaves,  which  are  sometimes  half-amplexicaul  at  tM  baas. 
allied  to  Ericacesa,  and  seem  to  occupy  the  place  of  heatha  In  . 
They  are  distinguuhed  from  heaths  by  the  stnictare  of  tbdr  i 
twme  yield  edible  frtt\t*.    On«  oV  vV«  ^WvV^, <aUed  Nait*c  Cunat 
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in  Australia,  is  Leucopogon  Richei.  The  order  haa  been  divided  into 
two  sections: — 1.  Epacreae,  polyspermoiu.  2.  Styphelieoe,  mono- 
vpennous.  There  are  32  genera,  and  336  species.  Examples — 
Epacris,  Sprengelia,  Stypbelia,  Leucof>ogon,  Lissanthe. 

933.  Order  118. — Ebcaacea.  the  Ebony  Fomily.  (Monopet.  Bypog.) 
Flowers  hermaphrodite  or  unisexual.  Calyx  3-7-divided,  nearly 
equal,  persistent.  Corolla  gamopetalous,  regular,  deciduous,  somewhat 
coriaceous ;  limb  with  3-7  divisions ;  eestivution  imbricated.  Stamens 
tdlber  attached  to  the  corolla,  or  hypogynous,  2  or  4  times  as  many 
as  the  corolline  segments,  rarely  equal  to  them  in  number,  and  then 
alternate  with  them ;  filaments  usually  in  two  rows,  the  inner  row 
having  smaller  anthers ;  anthers  erect,  lanceolate,  biloculor,  with 
longitudinal  dehiscence.  Ovary  free,  sessile,  multilocular ;  ovules 
1-2  in  each  cell,  pendulous ;  style  divided,  rarely  simple ;  stigmas 
bifid  or  simple.  Fruit  fleshy,  round  or  oval,  the  pericarp  sometimes 
opening  regularly.  Seeds  few;  tests  membranous ;  embryo  straight, 
nearly  in  the  axis  of  cartilaginous  albumen ;  cotyledons  leafy  ;  radicle 
taper,  next  the  hilum. — ^Trees  or  shrubs,  not  lactescent,  with  alter- 
nate, exstipulate,  coriaceous  leaves.  They  are  chiefly  found  in  tro- 
pical regions,  and  many  species  are  met  with  in  India,  The  plants 
are  in  general  remarkable  for  the  hardness  and  durability  of  their 
wood.  Some  yield  edible  fruit.  Diofpyroa  Ebenus  and  other  African 
and  Asiatic  species,  supply  Ebony,  which  is  the  black  duramen  of  the 
tree.  Other  species  of  Diospyroa  furnish  Ironwood.  Dioapyrot 
virginiana,  the  Persimmon,  yields  a  fruit  (sometimes  called  the  Date- 
plum)  which  is  austere  when  green,  but  becomes  sweet  and  eatable 
when  ripe,  especially  after  bcmg  acted  on  by  fi-ost.  Its  bark  has 
be<>n  employed  as  a  febrifuge.  D.  Kaki  is  the  Keg-fig  of  Japan,  the 
fruit  of  which  resembles  a  plum,  Diosjiynis  hirsuta.  and  a  variety  of 
D.  Ebenagfer,  supply  the  Coromandel  or  Calamander  wood  of  Ceylon. 
Genera  12,  species  175.     Kxamplts — Diospyroa,  Royena,  Maba. 

934.  Order  1 19.— A«air»iimcea  (UicinesB  of  some),  the  Holly  Family. 
{Monopet.  Hypog.)  Sepals  4-6;  aestivation  imbricated.  Corolla  mono- 
petalous,  hypogynous,  4-6-parted;  asstivation  imbricate.  Stamens 
inserted  into  the  corolla,  alternate  with  its  segments,  and  equal  to 
ibem  in  number ;  filaments  straight ;  anthers  adnate,  biloculor,  in- 
trorse.  Disk  0.  Ovary  free,  fleshy,  somewhat  truncate,  2-6-celIed ; 
ovules  solitary,  anatropnl,  pendulous  from  a  cup-sliaped  funiculus; 
stigma  nearly  sessile,  lobed.  Fruit  fleahy,  indehiscent,  with  2-6  mono- 
spermoua  nucules,  and  hence  it  is  sometimes  called  a  nuculanium 
(^  553).  Seed  suspended;  albumen  large,  fleshy;  embryo  small, 
lying  next  the  hilum  ;  cotyledons  small ;  radicle  superior. — Evergreen 
trees  or  shrubs,  with  alternate  or  opposite,  coriaceous,  simple,  exsti- 
pulate leaves.  They  are  found  in  various  parts  of  the  world,  as  in 
Europe,  North  and  South  America,  and  Africa.  Lindley  enumerates 
II  genera,  including  110  species.     Exituipits—llex^  I'lmo*. 
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teat  to  ftmAe  tbei 
',  k  *  native  of  Karope,  and  b  i 
«f  Bdtaaa.    It  Cinna  exooDcat  liaaeei 
■a  Seallandl,  there  a»  296S  Twd*  of  I 
«f  lte»  ^■■Ji  af  ISO  yeaii  old.    Tbeaabcdfei' 
!•  la  is  feci,  awl  thej  are  9  to  13  feet  wida  at 
■d  haA  td  the  Htdly  are  «aid  to  poaKS*  tooic  i 
;  «Me  its  weeafeBr  frvit  (berries)  are  cmetiG  i 
tbe  joke  of  tbie  learca  ia  ietcna. 
hatd.iMdiBMadtei(eaDed  in  tnmery,  joinei;! 
batk  finUMi  biid-lime.     lUx  Pa 
Tcrfaa  Male  or  Fumgo^  Tea,  which  is  lued  extenaiv^j  i 
ef  Sooth  Ammcai     The  leaves  of  the  plant  jield 
TUae,  which  has  been  mentioned  aa  (    ' 
.    Other  Bedes  of //ex  are  employed  in  Braal  feral 
Hw  MarV  drink  ot  the  Creek  Indians  ia  prepand 
&««  dbe  kavca  of  Ab  MMdlPrM. 

S3«L  Order  IMi     miiiina.  the  Sappodilla  Family.     (JTowimL 
Jtemi)    Vlowen  berBMfihndite.     Calyx  regular,  with  5,  someiiinei 
4?  dmMH%  perabteait;  amrataoo  Talvate  or  imbricate.     Corolla 
,  deodooaa,  regular,  its  lobes  eqoal  to,  rarely 
■  aa  thoae  of  the  calyx.    Stamens  inaened  oa 
,  AaUDCt :  fertik  ones  as  many  as,  rarely  more  than, 
of  the  calyx,  with  which  they  alternnte ;  sterile  ones  al' 
[  «ith  die  fertile  ones,  rarely  wanting.     DLik  0.     Ovary  fax, 
r;  oniles  atditary,  anatropal,  ascending  or  pendulous ;  Aylt 
aple,  aametime*  lobed.     Fruit  fleshy,  multilocaUr.  or  by 
abortaoa  aailocabr.     Seeds  nut-like,  soliury  ;  testa  bony  and  shi&ia^ 
with  a  long  soar  on  its  inner  face ;  embrj'o  large,  erect,  white ;  albonM 
usoally  flokky,  sometimes  0 ;  cotyledons  in  the  albuminous  ie«di»&lia- 
CKoua,  in  the  exalbnminous,  fleshy ;  radicle  straight  or  olightly  corrs^ 
pointing  to  the  hilum. — Lactescent  treen  or  shrubs,  with  altirrnale,  «<■ 
stipnlate,  entire,  coriaceous  leaves.     They  are  natives  chirfly  of  llv 
tropical  parts  of  India,  Africa,  and  America.     A  few  nru  found  it  <!>• 
Cape  of  Good  Hope.    The  number  of  known  genera  notietd  by 
authors  is  S.*),  species  218.      Exampla — Cliryoopliyllum,  AchrA 
Baasia,  Iwnanilnt,  ^limusops. 

937.  Many  of  the  plants  ot^  this  order  yield  edible  fruiia,  while  odM 

supply  oily  matter.     Some  act  as  tonics,  astringents,  and  febrifnip* 

Aclirat  Sapola.  and  other  species,  furnish  the  SappodilU  Ptam  wl 

Naseberry,  well  known  Weit  Indian  li-uits;  while  Adkrm  aiaaMMll 

Ids  the  fruit  cullrd  M.'trrnalitde.     'Die  bark  of  some  of  the  tp«ci»rf 

hrat  is  tonic  and  astringent,  und  the  seeds  of  several  have  UxsUH 

perties.     The  fruit  of  Cliiyiophi/llum  CainHo  ia  the  Star-aofla 

jtlier  species  of  the  genus  supulius  tlie  Suriiiam  Medlar  of  hur» 
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pe&ns.  Various  species  of  Bassia  yield  oil.  B.  Parkii  is  said  to  be 
the  source  of  the  Shea  butter,  and  hence  the  tree  is  called  the  Butter- 
tree  of  Park.  B.  butyracea,  the  Madhuca  tree,  gives  a  similar  pro- 
duct,  which  is  used  as  butter  in  Nipal.  The  milky  juice  of  some  of 
the  plants  contains  clastic  matter.  Isonandra  Ghitta  is  the  source  of 
Gutta  Percha,  a  kind  of  caoutchouc,  which  softens  at  a  moderate 
temperature,  and  is  now  extensively  used  for  the  soles  of  shoes,  ropes, 
ktraps,  casts,  and  various  articles  for  domestic  usp.  The  kernels  of 
Lueuma  nvtmmosa  contain  prussic  acid. 

938.  Order  121. — MTninacne,  the  Myrsine  Family.  (Monopet. 
^Bkpog.)  Flowers  hermaphrodite  or  occasionally  unisexnal.  Calyx 
^B-cfefl,  persistent.  Corolla  monopetalous,  hypogynous,  4-5-cleft, 
H^iud.  Stamens  4-5,  inserted  into  the  corolla,  and  opposite  to  ita 
•egmentg ;  filaments  distinct,  rarely  united,  sometimes  0,  occasionally 
5  sterile  petaloid  alternating  ones ;  anthers  sagittate,  erect,  bilocular, 
with  longitudinal  dehiscence.  Ovary  free  or  slightly  adherent,  unilo- 
vulax ;  ovules  definite  or  indefinite,  campylotropal,  immersed  in  a  free 
orotrai  plaoeola ;  style  single ;  stigma  simple  or  lobed.  Fruit  fleshy, 
1-  or  many-seeded.  Seeds  angular  or  roundish,  with  a  concave  hilnm, 
and  a  membranous  spermoderm ;  albumen  horny ;  embryo  usually 
curved,  often  heterotropnl ;  cotyledons  short ;  radicle  horizontal  when 
the  seed  is  solitary,  inferior  when  there  are  several  seeds. — Trees, 
shrubs,  or  underslirubs,  with  alternate  or  opposite,  coriaceous,  exsti- 
puiate  leaves.  They  are  much  restricted  as  regards  their  geographical 
limiM,  and  they  are  said  to  abound  chiefly  in  islands  with  an  equable 
temperature.  They  are  found  in  Africa,  Asia,  and  America.  Little 
h  known  regarding  their  properties.  TheophrasUi  Jussitei  is  a  prickly- 
iesTed  shnib,  which  b  called  Coco  in  Sc  Domingo.  It.s  seeds  are 
c*t*ble,  and  a  kind  of  bread  is  made  from  them.  The  berries  of  Mi/r- 
$me  bifaria  are  said  to  possess  cathartic  properties.  The  Ardisiaa  are 
prixed  for  the  beauty  of  their  foliage.  There  are  .33  known  genera, 
and  337  species.     Examjiles — Myrsine,  Ardisia,  Msesa,  Jacquinia. 

989.  Order  122. — JaaniiBarnc,  the  Jasmine  or  Jessamine  Family. 
(Monopd.  Hypog.)  Flowers  ?  .  Calyx  with  5-8  divisions  or  teeth, 
persistent  Corolla  monopetalous,  hypogynous,  regular,  salver-shaped, 
'  '  I  5-8  divisions ;  estivation  twisted  or  valvate.  Stamens  2,  inserted 
the  corolla,  included ;  anthers  bilocular,  with  longitudinal  dehis- 
Disk  0.  Ovary  free,  2-celled ;  ovules  erect,  anatropal,  1-4  in 
.  cell ;  style  1 ;  stigma  2-lobed,  Fruit  a  double  berry,  or  a  pyx- 
or  a  2-valved  capsule.  Seeds  usually  solitary,  rarely  in  pairs, 
linous  or  exalbuminous;  embryo  straight;  radicle  inferior. — 
often  with  twining  stems,  and  opposite  or  alternate,  pinnateleaves. 
3und  cliiefly  in  the  tropical  parts  of  India.  They  have  frequently 
St  flowers  which  yield  oils,  and  their  leaves  and  roots  are  some- 
rtJBif  bitter.     The  esseitiial  oil  of  Jasmine  is  procured  from  Jagmintun 
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officmalt^  grandifiorum,  odoratisstmum,  and  Sambac     The  bittcrl 
of  Jasminwn  angustifolium,  ground  small  and  mix^d  with  poi 
Acorus  Calamus  root,  is  considered  in  India  as  a  valuable  exteniali 
cation  in  cases  of  ringworm.     In  the  £ast  Indies  the  tube  of  the  i 
of  N^yctanthes  Arbor-tristis  is  used  as  an  orange  dye.    There  are  6 1 
genera,  and  110  species.  Examples — Jasminuni,  Nyctantbes,  Boli* 

940.  Order  123.— oimcra.  the  Olive  Family.     (UonopeL  Bgjteg.y^ 
(Fig.  234.)     Flowers    5 ,  sotnetimes    S     5 .     Calyx  game 
divided,  persistent     Corolla  gamopetalous,  hypogynous,  4-cleft,  1 
times  of  4  petals,  which  are  connected  in  pairs  by  tncaos  uf  the  I 
ments,  sometimes  0,  Kstivation  somewhat  valvate.     Stamens  2  (rarely] 
4),  alternate  with  the  corolline  segments;  anthers  dithecal,  with  iong^l 
tudioal  dehiscence.     Disk  0.     Orary  free,  2-celled;  ovules  to  pair%| 
collateral  or  pendulous ;  style  1  or  0 ;  stigma  entire  or  bifid.     Fruil  | 
drupaceous,  biaccate  or  capsular,  sometimes  samaroid  (fig.  437).    Sefdi  j 
oHen  by  abortion  solitary;  albumen  dense,  fleshy,  abundant;  es 
bryo    straight,    about   half  the   length   of   the    alhumeo ;    cotyle- 
dons leafy ;  radicle  superior. — Trees  or  shrubs,  with  opposite  leavn 
(fig.  254),  which  are  either  simple  or  compound.     Found  chiefly  in 
temperate  regions.     They  occur  in  North  America,  Asia,  Europe,  aod 
New  Holland.     There  are  two  sections  of  the  order: — 1.  Olese,  with 

a  drupaceous  or  berried  fruit.  2.  Fraxinese,  with  a  samaroid  ( winged) 
fruit.  Lindley  mentions  26  genera,  including  144  species.  Exofrnjlt 
— Olea,  Ligustrum,  Fraxinus,  Syringa. 

941.  The  plants  of  the  order  are  bitter,  tonic,  and  astriogeot,  tnd 
•ome  yield  fixed  oil.  Oka  europiea  is  the  Oh ve- tree,  the  rn  of  ll« 
Bible,  the  i\ml»  of  the  Greeks.  It  grows  naturally  on  the  coait  of 
the  Mediterranean,  and  is  cultivated  in  many  parts  of  the  aoolii  ef 
Europe.  There  are  several  varieties  of  the  plant,  two  of  which  ban 
been  long  distinguished — the  wild  and  cultivated.  Th«  fbrraer  iia 
evergreen  shrub  or  low  tree,  with  spiny  branches  and  round  twia: 
the  latter  is  a  taller  tree,  without  spines,  and  with  four-angled  twiA 
The  fruit  is  a  drupe,  about  the  size  und  colour  of  a  damson.  It*  flcabj 
pericarp  yields  by  expression  olive  oil,  of  which  the  finest  oomct  ftvB 
Provence  and  Florence.  It  consists  of  two  oleaginous  pripciple^- 
Margarin  and  Elain.  Olive  oil  has  nutrient,  emollient,  and  Luoli** 
properties.  It  is  used  in  forming  ointments,  linim«its,  and  pluMt 
The  bark  of  the  Olive-tree  luts  been  used  as  a  tonic ;  and  a  naao* 
exudation  from  it,  called  Olivile,  or  Olive-gum,  or  Leoca-gun,  it  <» 
ployed  in  the  same  way.  Spanish  or  Castile  soap  ia  made  by  tniiiaf 
olive  oil  and  soda,  while  soil  soap  is  made  by  mixing  the  oQ  «iiii 
potash.  The  flowers  of  OUa  fraijranB,  the  Ltin-hoa  of  the  Chiw, 
arc  used  tu  perfume  teas.  Several  spe^siei  of  Omu,  BOra  BMliHW{l| 
0.  rotundijoUa  and  0.  europoea,  yield  a  sweet  exadatiaa  ealM  Mhi^ 
a  ■ubatance  completely  difierent  from  tfao  ^  (manna)  of  the  Bibk^  * 
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which  the  Iftnelites  fed.  The  Manna  or  Flowering  Ash  is  a  native 
of  southern  Europe,  and  grows  abundantly  in  the  south  of  Italy  and  in 
Sicily,  whence  the  Manna  of  conitnerce  is  imported.  The  tree  attains 
a  height  of  20  or  80  feet,  and  it  haa  a  fine  appearance  when  its 
clusters  of  white  flowers  are  produced.  There  is  a  very  fine  Manna- 
ash  in  the  Edinburgh  Botanic  Garden.  Manna  is  the  concrete  juice 
of  tlie  tree,  which  flows  out  aiVer  incisions  or  insect-punctures.  It 
eoDlains  a  peculiar  sweet  principle  called  Mannite.  Manna  is  nutri- 
tive and  laxative,  and  is  sometimes  administered  to  infants  and  young 
children,  on  account  of  the  mildness  of  its  action.  Syringa  vulgaris, 
oomoioD  Lilac,  has  a  febrifuge  bark,  which  is  extensively  employed  by 
the  peasants  in  Brenoe,  for  tlie  cure  of  the  endemic  intermittent  fever. 
According  to  Meillet  this  quality  is  owing  to  a  principle  which  he  calls 
liladne.  Fraximis  excelsior,  the  common  Ash,  is  one  of  the  trees  which 
comes  late  into  leaf,  and  the  leaves  of  which  fall  off  early  in  autumn. 
Some  specimens  attain  the  height  of  70,  90,  or  100  feet,  with  a  cir- 
ctunference  of  20  or  SO  feet.  The  wood  of  the  tree  is  tough  and  elastic, 
and  is  used  for  oars,  as  well  as  by  coachtnakers,  &c.  The  wood  of  its 
is  beautifully  veined.  The  pendulous  variety,  caUed  Weeping- 
is  often  engrafted  on  the  common  Ash,  so  as  to  produce  a  better 
The  leaves  of  Ligustrum  vulgart,  common  Privet  (fig.  254), 
tringent.  L.  lucidum  yields  a  kind  of  waxy  excretion,  which  la 
iu  China  for  economical  purpost-s. 

2.  Order  124. — Awlrpiadace*,  the  Asclepias  Family.   {Manopel. 

'fpog.)    (Figs.   353,  643-651).     Calyx  6-divided,  persistent   (fig. 

646  c)     Corolla  synpetaious  (monopetalous),  bypogynous,    regular, 

6-Iobed  (figs.  644,  646  p  p),  deciduous ;  lestivation  imbricate,  rarely 

walrate.    Stamens  5,  inserted  into  the  base  of  the  corolla,  and  alternate 

its  segments  (fig.   646  e);   filaments  usually   combined   so  as 

irm  a  tube ;  staminal  tube  rarely  naked  behind,  generally  fur- 

"  with  a  corona  (crown)  of  variously-formed  leaves,  which  are 

distinct  or  connate.     Anthers  bilocolar,  each  cell  sometimes 

onsly   divided ;  pollen,  when   the    anther  dehisces,  cohering  in 

(poUinia),  which  are  either  us  numerous  as  the  cells,  or  are 

tient  in  pairs,  and  adhere  to  the  five  stigmatic  processes,  either  in 

of  two  or  fbiu-,  or  singly  (figs.  349,  353,  647).     Ovaries  2  (fig. 

646  0) ;  ovules  00 ;  styles  2,  closely  approaching  each  other  (fig. 

f ),  often  very  short ;  stigma  common   to  both  styles,  dilated, 

[oangulur ;    the  angles  furnished  with  cartilaginous   corpuscles 

retain  the  pollinia,  or  with  glands  (figs.  645,  646  <7).     Fruit 

g  of  two  follicles  (sometimes  only  one  by  abortion)  having 

ta  on  the  ventral   suture  (fig.   649).     Seeds  00,  imbricate, 

Inlous,  usually  comose  (hairy)  at  the  hilum  (fig.  650) ;  albumen 

'fig.  651  p) ;  embryo  straight ;  cotyledons  leafy ;  radicle  superior 

"1  «). — bhrubs,  or  occasionally  herbs,  usually  with  milky  juice. 
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aud   oflen  twining.      Tlie  leaves  are  nsually   oppoaite, 
alieriute  or  vertidllate,  with  inlerpetiolary  cilia  in  plaoe  of  i 


(i4t>  Mt  «»i  < 

Tbe  gynostegium  (yv>«,  pistil,  and  rriyii,  I  oover),  f*fiiTitii«l 

FlK*.  «4S-6SL— Orgmni  of  frncliUnitlon  of  Aaelcplu  nlTca,  to  (Iliutnia  Ik*  IMB 
AadepltdKcie. 

Fl(.  Ml,  -Dlafftnm  of  the  flower,  wltli  five  dlrliloiu  of  Uw  alyx.  Are  ■ 
flre ■tameni^and  two ovarir*. 

Fig.  t44.— The  entire  lowrr.    p,  CotoUs,  with  flre  lobek 
emwn  (corone). 

Fig.  «W— The  flower  TlFwed  fhmi  ebore.     p  p.  aemopelaloo*  oenOk  vMk 
a  a,  AppeiMUcci  fonntn^  the  corun*  or  crown,    ff  y,  QUndnler  bodle* 
and  l>euing  the  polIen-ma^M-*  (polllnia). 

Fig.  MO.— Tlie  flower  cut  verilcaliy.    r,  Caljrx.    ■,  Corolla,    •  a,  OonMl 
mena.    o,  Oraiy.    <,  Stjriea  which  are  onllcd  at  the  ap]>rr  pan  b; 
at  the  baae  of  which,  towards  the  polnia,  t>  p,  the  poUei:  tnhcf  enter. 

Fig.  M7.— Two  pollen-ffiaiwa,  m,  attached  hj  two  {irolengBtloaa,  i,  la  tto 
or  talL  to  another  bod)',  f,  formed  by  the  union  of  two  atlgmatte  (laadk  f^ 
tobes  bofflnnlag  to  «aca|ie  froin  the  maatca. 

Fig.  M8.— One  of  Uie  (nllen-gralna,  with  Ita  tube  leparated  and  Ugbjy  mcBH 

rig.  6M.— Fruit  at  the  period  of  dehiacxnca.  /  /  Two  fhllldea.    f,   tlMi 
tached.    a,  Comoae  aevda 

Fig.  6fia— One  of  the  comom  eeedi  aeparated.    a,  The  hairy  appendage  at  tha 

FiC' WL— Seed  aeparaied  than  the  faaira  and  cut  TartlcallT     r^ExteoallMa 
tandtaLtaagmaot    p,  FetUperiB  or  tUn  albuaea.     «.  EmiiiT^  wUk  taa^ 
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pecullar-liooded  (cncnllate)  appendages,  prolonged  from  the  tube 
the  filaments,  which  occur  in  many  of  the  pluntd  of  tliis  order, 
■e  a  peculiar  aspect  to  their  flower  (see  fig.  353).  They  inhabit 
iefly  warm  and  tropical  regions,  but  many  species  extend  to 
[thern  climates.  Many  succuk-nt  species  are  found  in  the  south  of 
Hca.  In  tropical  India  and  Kew  Holland,  and  in  all  the  equi- 
ctial  parts  of  America,  they  also  abound.  AutUurs  enumerate 
9  genera,  including  958  species.  Examples — Periploca,  Asclepios, 
lotropis,  Cynanchum,  Gonolobus,  Stapelia,  Hoya,  Dischidia. 
943.  The  plants  of  the  order  have  acrid,  purgative,  emetic,  and 
iphoretic  properties.  The  milky  juice  is  usually  bitter  and  acrid, 
t  occasionally  it  is  bland,  and  is  used  as  milk,  as  in  the  cuse  of 
mtiema  laeti/erum,  the  Cow-plant  of  Ceylon.  Asclepiaa  tuberosa,  the 
tterfly-weed,  or  PIfurisy-root,  is  used  as  a  cathartic  and  diaphoretic 
North  America.  The  emetic  properties  of  Asclepiaa  curassavL-a 
re  secured  for  it  the  name  of  Wild  Ipeciicuanha,  in  the  West  Indies, 
e  leav es o{ Solenosteinma  {Cynanchum)  Argd,  are  used  to  adiUterate 
ixandrinn  Senna.  The  fragrant  roots  of  Hemidesmus  indicui  are 
)d  in  Madras  as  a  substitute  for  Sarsaparilla,  under  the  name  of 
ontry  Sarza.  The  bark  of  the  root  of  several  species  of  Calotropis, 
ih  as  G.  procera,  Hamillonii,  and  gigantea,  furnish  the  substance 
led  Mudar,  which  is  used  as  a  diaphoretic  in  India.  It  cuotaina  a 
Dciple  called  Mudarine,  which  gelatinizes  on  being  heated,  and 
koines  fluid  on  cooling.  Ct/nanchum  mrmspeliacuin  furnishes 
ntpellier  Scammony,  and  Periploca  vuturiliana  is  the  source  of 
OrboD  Scammony.  Both  of  these  substances  act  as  purgatives,  and 
mied  to  adulterate  true  Scammony.  Marsdenia  tinctoria  and 
Hk>na  Hngens  are  said  to  yield  a  dye  similar  to  indigo.  The  milky 
Fof  many  of  the  plants  contains  caoutchouc  in  its  composition.  ]Joi,a 
nosa  receives  the  name  of  wax-flower  from  the  peculiar  aspect  of 
blossoms.  Diachidia  Rafflesiana,  an  Indian  climber,  has  remarkable 
Sdia  {%  164).  The  Slapelias  are  singular  plants,  resembling  some 
the  Cactuses  and  Euphorbias.  Their  blossoms  are  often  very  fetid, 
I  hence  they  are  called  Carrion  flowers.  Some  of  the  species  ot  A»cU- 
ftec^ve  the  name  of  Wild  Cotton,  on  account  of  the  hairs  attached 
iheir  seeds.  Gompliocarpus  frtiiicosus  is  the  silk-plant  of  Madeira. 
•44.  Order  125. — A|i«crii«ce«,  the  Dogbane  Family.  (Monoptt. 
vog.)  Calyx  usually  5- partite,  persistent.  Corolla  hypogynous, 
liopetalous,  regular,  usually  5-lobed,  deciduous;  sBitivatioa  con- 
lea,  twisting  in  some  cases  to  the  right,  in  others  to  the  left.  Sla- 
hl  6,  inserted  on  the  corolla,  alternate  with  its  segments ;  filaments 
met;  anthers  2-celled,  dehiscing  longitudinally;  pollen  granular, 
twee,  or  3-lobed,  immediately  applied  to  the  stigma.  Ovaries  2, 
^Bch  unilocular,  or  one,  and  bilocular ;  ovules  UO ;  styles  2  or  1 ; 
B  li  vvith  a  contraction  in  the  middle.     Fruit  fullicular  ( 
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lar,  or  drnpaceous  or  baccate,  double  or  single.     Seeds  00, 
definite,  usually  pendulous ;  albumen  cartilaginous  or  fleshy,  rard' 
embryo  foliaceous ;  radicle  tamed  towards  the  hilom. — Tree*  or 
usually  lactescent,  with  entire,  generally  opposite,  exstipulate 
with  interpeuolary  cilia  or  glands.     They  are  chiefly  found  in  tropioJ 
regions.     They  appear  to  be  most  abundant  in  the  hot  parts  of  Asis, 
are  less  comoion  in  the  tropics  of  America,  and  still  less  abundant  io 
Africa.    Auihors  enumerate  110  genera,  including  602  species.     -^^^ 
amplea — Apocynum,  Echites,  Nerium,  Balfouria,  Vinca,  Tanghiu^fl 
Plumieria,  Carissa.  ^* 

945.  Many  of  the  plants  of  this  order  are  poisonous.  Some  in 
used  medicinally,  as  cathartics,  and  there  are  a  few  which  yield  edibis 
Aniits.  The  order  is  in  general  to  be  regnrded  with  suspicion.  Om 
of  the  most  deadly  plants  of  the  order  is  Tanghima  venenata  {Cmta* 
Tang/iin),  the  seeds  of  which  supply  the  famous  Tangbin  poison,  asnl  | 
formerly  in  Madagascar  as  an  ord»gJ  in  cases  of  criminals.  Nsiam 
Oleander,  the  common  Oleander,  is  poisonous.  The  stomnta  ot'a 
leaves  are  formed  by  means  of  cellular  hair-like  prooesMS  (fig.  76). 
and  the  anthers  are  terminated  by  feathery  appendages  (fig.  SH\ 
Death  has  ensued  from  eating  the  (lowers  of  this  plant.  Its  braaebah 
when  divested  of  their  bark  and  used  as  skewers,  rendered  ■■( 
roasted  on  them  poisonous.  The  meat  proved  fatal  to  Mm  Ml 
of  twelve  of  those  who  partook  of  it.  The  roots  of  Apoef^m 
catmabinum  and  androscemifolium  are  said  to  be  emetic,  lit 
Vincaa,  Periwinkles,  are  astringent  and  acrid.  AUamanda  ctkaiet, 
a  native  of  Ceylon  and  Java,  is  emetic  and  cathartic  Although  Ik 
milky  juice  is  generally  acrid,  still  in  some  instances  it  is  biaai 
Thus,  the  juice  of  Tabemamonlana  mtSit,  Hya-hya,  the  Cow-titi  tt 
Milk-tree  of  Dememra,  is  lued  as  milk.  Many  of  the  pl■ft^ 
such  as  Vrceola  eUulica  and  Vaftea  gummifara,  supply  caoaMfaaK 
Wrig/itia  tinctoria  yields  a  dye  like  indigo.  Atpidoipcniu  cmi** 
is  a  Guiana  tree,  remarkable  for  the  sinuous  arraogement  at  iti  *m4 
which  gives  the  stem  a  deeply-fluted  appearance. 

946.  Order  126.— i^gmntacra,  the  Logania  Family     (M<nafd. 
Nt/pog.)    Calyx  4-5-partite  (fig.  287  c)  ;  sestivation  valvate  or  i»te- 
cate.     Corolla  hypogynous,  regular  or  irregular,  4-5-  or  lO-dinU 
(tig,  287  1 1) ;  lestivation  convolute  or  valvate.     Stamen* 
the  corolla,  5  or  1 ,  not  always  corresponding  with  tbe  ili  i  iiJijiM 
corolla;  pullen  elliptical  or  triangular,  simple,  or  marked  widi 
bands.     Ovary  free,  usually  2-celled ;  ovules  00  or  soUi 
and  ompliitropal,  or  ascending  and  anatroiud.     Fruit  a  2 
snle,  with  placentas   finally  becoming  loosr ;   or  a  nui 
1  or  2-seeded  nucules;  or  baccate,  with  seeds  immersad  iaap*^ 
tieeds  usually  peltate,  sometimes  winged ;  albumen  flobj  or 
ginoui ;  embryo  small ;  radicle  turned  towards  the  hilom,  or 
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with  it — Shrobs,  herbs,  or  trees,  with  opposite  entire  leaves,  and 
iwially  with  stipules,  which  adhere  to  the  footstalks,  or  form  inter- 
peitolary  shenthg.  They  inhabit  chiefly  tropical  and  warm  climates. 
The  order  is  divided  into  three  suborders: — 1.  Loganieee,  sstivation 
of  corolla  convolute,  fruit  a  bilocular  capsule  or  nuculanium,  seed* 
peltate,  sometimes  winged.  2.  Strychneic,  (estivation  of  corolla  val- 
vate,  fruit  a  2-3-celled  berry  or  capsule,  seeds  peltate,  embryo  rather 
large.  S.  Spigelieae,  (estivation  of  corolla  valvate,  fruit  a,  dtdymous 
eaptole,  seeds  apterous,  embryo  small,  cotyledons  inconspicuous. 
There  are  about  32  known  genera,  and  nearly  190  species.  Exan,pUa 
— Logania,  Potalia,  Strychnos,  Spigelia. 

947.  The  plants  of  this  order  are  highly  poisonous.  They  act 
energetically  on  the  spina)  marrow,  causing  tetanic  spiisms,  or  they 
produce  narcotic  symptons  by  acting  on  the  brain.  Many  are  very 
bitter  and  a  few  are  tonic.  Stryclinot  Nux-  Vomica,  the  Poison-nut  or 
Koochia,  a  tree  which  abounds  on  the  Malabar  and  Coromandcl  coasts, 
supplies  the  substance  called  Nux-Votnica.  It  yields  fruit  of  the  size 
tnd  appearance  of  an  orange,  with  a  coriaceous  reddish  integument, 
enclosing  a  mucilaginous  pulp.  The  seeds,  which  are  embedded  in 
the  pulp,  are  the  officinal  part  of  the  plant.  They  are  circular  and 
flat,  unibilicated  on  one  surface,  and  are  thickly  covered  with  brown 
■ilky  hairs.  All  parts  of  the  plant,  especially  the  seeds  and  bark,  are 
intensely  bitter.  The  seeds  contain  two  alkaloids,  Strychnia  and 
Brucia,  to  which  they  owe  their  poisonous  properties.  These  alkaloids 
occur  in  combination  with  Igasuric  or  Strychnio  acid.  Nux-Vomica 
and  Strychnia,  in  poisonous  doses,  cause  death  by  producing  tetanic 
•pasms  in  the  muscles  of  respiration.  The  bark  of  the  Nux-Vomica 
tree  is  the  false  Angustura  bark,  and  the  wood  is  often  called  Snake- 
wood.  Strychnia  exists  in  other  specie*  of  Strychnos,  as  S.  IjruUia 
{/(fnaiia  amara),  St  Ignatius's  Bean,  S.  colubrina,  and  S.  liguttrina. 
Snake-wood,  S.  Tieut/,  the  source  of  a  Java  poison  called  Upas 
Tieute.  It  is  also  said  to  exist  in  the  Woorali  or  Ourari  poison  of  Guiana, 
which  some  consider  to  be  the  produce  of  <Si.  toxicaria  or  guianenrii. 
The  effects  of  this  last  mentioned  poison,  however,  do  not  seem  to 
agree  with  those  of  Strychnia.  Strychnia  stimulates  the  spinal  cord 
without  affecting  the  function  of  the  brain.  It  causes  convulsive 
twitches  of  the  muscles  of  the  arms  and  legs,  and  hence  it  has  been 
recommended  in  cases  of  chronic  palsy,  unconnected  with  any  signs 
of  local  irritation  or  determination  of  blood  to  the  head.  Its  adininis- 
InUioii  requires  great  caution,  as  <^  of  a  grain  have  been  known  to 
prodoce  alarming  lock-jaw,  and  ^  of  a  grain  has  killed  a  dog.  Some 
•pedes  of  Strychnos  seem  not  to  possess  a  poisonous  principle  in  large 
quantity,  for  they  are  used  as  tonics  and  febrifuges.  Among  them 
may  be  noticed  Strychnos  potatorum  and  paeudoquina.  The  former  ii 
called  Clearing-DUt,  and  is  used  in  ladia  for  purifying  water.    The 
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root  of  SjMgdia  mcurHaniUca,  Carnlina  Plnk-root  (fig,  287),  it ' 
ao  anthelmintic,  more  particularly  in  the  United  States.    S.  A* 
Gniana  Pink-root,  is  employed  in  Demenira  tor  a  ""'W 
Tbeae  plants  also  possess  narcotic  qualities. 

948.  Order  127. — c;««iimwcc«>.  the  Gentian  FamQj. 
ITypog.)  (See  fig.  248.)  Calyx  gamosepalooa,  usually  in  5  div 
sometimes  4-6-8  or  10  divisions,  persistent.  Ck>rolls 
hypogynous,  usually  regular  and  marcescent ;  limb  someiinica  I 
divided  into  as  mauy  lobes  as  the  calyx  ;  Kstivation  plaited  or  ia 
cate-twisted.  Stamens  inserted  upon  the  corolla,  alternate  with 
segments,  and  equal  to  them  in  number,  some  of  them  oocasionall] 
abortive.  Ovary  composed  of  2  carpels,  unilocular  or  partially  i  ' 
cular  (fig.  389);  ovules  00,  anatropkl ;  style  1,  continuous;  •tiaaHi| 
1  or  2.  Fruit  capsular  or  baccate,  l-c«lk-d  (fig.  3^9),  usually  btnl- 
vular,  with  septicidal,  or  rarely  loculicidal  dehisceooe^  Seed*  00,  flMll, 
embryo  straight,  minute,  in  the  axis  of  soft  fleshy  albamen ;  ndieU 
next  the  hilum. — Herbs,  seldom  shrubs,  with  opposite  (fig.  248X  mtif 
alternate,  entire  or  divided,  exstipulate  leaves,  which  ore  often  3-6- 
ribbed.  The  plants  of  the  order  are  distributed  generally  orer  ti« 
globe,  inhabiting  both  cold  and  warm  regions.  They  are  rare  ia  tlM 
kvetic  and  anLirctic  islands.  They  exhibit  great  varieties  of  ooloadt 
and  many  are  prized  for  their  beauty.  There  are  two  suboidan:— 
1.  Gentianese,  aestivation  of  corolla  imbricate-iwisted,  leave*  oppOflHk 
simple,  and  entire.  2.  Mi-nyantheas,  activation  of  corolla  viiiui 
or  induplicate,  leaves  usually  alternate  and  compound,  or  ixniti' 
Authors  mention  67  genera,  including  484  species.  SxampUt— 
Gentiana,  Chirooia,  Agathotes,  Erythraea,  Cblora,  MenyanUta^  V!t> 
lursia. 

949.  The  general  property  of  the  plants  of  this  order  is  bitlcroM 
which  pervades  all  Uieir  organs.  Hence  they  aiv  usrd  as  tuiMk 
The  medicinal  gentian  is  the  root  of  Genliaita  tulea,  a  pUnt  ttM 
grows  abundantly  on  the  Pyrenees,  and  on  the  Alps  of  awiUaiW 
and  Austria,  usually  at  an  elevation  of  3(^00  to  6000  feet.  It ) 
showy  yellow  flowers,  and  its  root  is  yellow  internally.  It  is  i 
tered  in  the  form  of  extract,  infiision,  tincture,  and  wine,  as  •  1 
Its  roots  are  of\en  mi.xcd  with  the  roots  uf  other  sp<-cif«,  such  bi  tfff 
tiana  punctata,  purpurea,  and  pannunica.  Gentiana  Jiurroe  «t  it* 
Himalayas  has  similar  properties.  The  British  species.  Otntiaaan^ 
jyttrit  and  AinareKa,  have  aUo  beea  used  M  biUer  looiai.  V" 
oiiicinal  Cliirett.i  \s  the  herb  and  root  of  Agathottt  Chirmj/ta  (C^Wi* 
C/iirata),  a  herbaceous  plant  found  in  the  Himalajras,  Hm  vlio'' 
plant  is  bitter,  and  has  been  loug  used  in  b«n|;al  m  a  tooio  M^ 
sioinnchic.  The  flowering  cymes  of  Erylhrcea  Ctntamuum,  OSVW 
O'htaury  (Gg.  248),  are  u$ed  as  a  substitute  (or  gcotian,  and  gssiil^ 
leaves  uf  Menyanthta  trijoliala,  Buck-bvaa,  Mjirvh-trriutl,  or  Ac 
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t>Mii.    The  roots  of  Frasera  Walteri  sometimes  reodTe  the  name  of 
Americao  Calumba. 

950.  Order  128— Bi««eBtac«'«,  the  Trumpet-Flower  Family.  {Mono- 
ptL  Hypog.)  Calyx  divided  or  entire,  sometimes  spathaceous.  Co- 
rolla moDopetaloua,  hypogynous,  usually  irregular,  4-6-lobed.  Stamens 
5  and  unequal,  or  4  and  didynaraous,  some  of  them  occasionally 
sterile ;  anthers  bilocular.  Disk  annular  or  glandular.  Ovary  superior, 
1-2 -celled,  each  cell  being  often  spuriously  divided;  ovules  indelinite; 
style  I ;  stigma  bikmellar  (fig.  406),  or  2-4-cletl  or  entire.  Fruit  a 
2-oelled  (sometimes  spuriously  4-celled)  and  2-valved  capsule,  occa- 
Noiially  succulent.  Placentas  parietal,  sometimes  extending  to  the 
centre,  and  forming  a  spurious  dissepiment,  which  finally  separates, 
bearing  the  seeds.  Seeds  winged  or  wingless,  otten  flat  and  com- 
pressed, exalbuminous ;  embryo  straight ;  radicle  next  the  bilum. — 
Trees,  shrubs,  or  herbs,  with  opposite,  rarely  alternate,  exstipulate 
leavesL  They  abound  generally  in  tropical  regions,  but  some  of  them 
are  widely  distributed.  The  order  has  been  divided  into  four  sub- 
orders:— 1.  Bignoniea?,  capsule  2-valvL'd,  2-celk"d,  sometimes  spuri- 
ously 4-celled,  with  a  dissepiment  parnllel  or  contrary  to  the  valves, 
at  length  free,  bearing  the  seeds,  which  are  transverse,  compressed, 
and  winged.  2.  Cyrtandreao  (Didymocarpea;),  fruit  succulent  or  capsu- 
lar, or  siliquoee  and  2-valved,  seeds  small,  ovate,  or  cylindrical,  sus- 
pended, apterous,  sometimes  comose.  3.  Crescentieee,  fruit  woody,  and 
melon-shaped,  enclosing  large  !>eeds,  which  are  immersed  in  the  pulp  of 
the  placentas.  4.  Pedalicffi,  fruit  drupaceous,  rarely  capsular  and 
2-Talved,  spuriously  many-celled ;  seeds  few,  large  and  apterous,  pendu- 
lous, erect  or  transverse.  These  are  reckoned  separate  orders  by  many. 
There  are  upwards  of  100  known  genera,  and  about  G(j6  species. 
Examples — Bignonia,  Spaihodea,  Eccremocarpus,  Cyrtandra,  Didymo- 
carpus,  Crescentia,  Pedalium,  Sesamum. 

951.  There  are  many  showy  plants  in  this  order.  Their  flowers  are 
frequently  large  and  trumpet-shaped.  None  of  them  are  noted  for 
marked  medicinal  properties.  Some  are  timber  trees,  others  furnish 
dyes  and  articles  of  diet,  while  a  few  have  bitter  and  astringent 
qualities.  The  species  of  Bignonia  are  conspicuous  objects  in  tropicnl 
forests.  Their  wood  sometimes  exhibits  a  crucial  arrangement  (fig. 
107.)  From  Bignonia  C/iica  the  Indians  extract  a  red  oohreous  colour- 
ing matter,  with  which  they  paint  tlietr  bodies.  Crescentia  Cvjele, 
the  Calabash-tree,  is  found  in  the  tropical  regions  of  America,  and  pro- 
4aoeB  a  large  melon-like  fruit,  containing  a  slightly  acid  pulp,  which  is 
sometimes  eaten.  Its  periaup  is  hard,  and  after  removal  of  the  pulp 
it  is  used  as  cups  and  bottles.  Teel  seeds,  the  produce  of  Sesamum 
arientaie,  supply  a  bland  oil,  called  by  the  Arabs  Siritch.  It  is  used 
tioder  the  name  of  gingilee  oil  to  adulterate  oil  of  almonds.  The  fruit 
of  the  species  of  I/ncaniaaud  Martynia,  the  Unicorn-plant,  is  furuisLed 
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with  Iiooked  processei.    Id  the  perfect  fruit  of  PrHnm  (J 
Zaitgmebariea,  there  are  6  cells  formed  by  the  mode  in  wfaiiek  Ac  | 
oeolas  unite,  and  of  these  cells  two  are  seedless. 

^•52.  Order  129— yiifiaUf  ■  the  Phlox  Famfly.  (J 
Hypog.)  C«])rx  inferior,  in  5  divisions,  persistent,  sometiiBi 
'  CoraUa  regxilar,  rarely  irregular,  5-lobed.  Stamens  5, 
tbe  middle  of  the  tub^  of  the  corolla,  and  alternate  with  its  t 
poUen  often  bine.  Disk  lobed.  Ovary  free,  3-celled ;  ovidca  i 
or  amphitropal ;  style  eirople ;  stigma  tiifid.  Fruit  a  S-oetled,  S-vah«d 
capsule,  with  sepdfragal  dehiscence.  Seedssngular  ororal,  arvingB^ 
often  enveloped  in  mucus,  oontaining  spiral  thready  **''^**^n'g.  ■  ■ 
single  or  a  double  row ;  embryo  straight,  in  the  axis  of  a  Besby  or  hanj 
albumen ;  cotyledons  foliaoeons,  eUiptical  or  cordate ;  radicle  infetior, 
next  the  hilnm. — Herbaceous  or  climbing  plants,  with  opposite  or  si- 
temate,  simple  or  compound  leaves.  They  inhabit  temperate  eooa- 
tries  chie6y,  and  they  abound  in  the  north-western  part  of  . 
There  are  17  genera  enumerated  by  Lindley,  including  118 
faasyfai — Folemooium,  fblox,  Cobsa  (fig.  818),  GoOoada,  (Stllis, 
Leptoaphon.  Cantua. 

953.  Many  of  the  plants  of  this  order  have  showy  Sowen,  hmI  tn 
commonly  cultivated  in  flower-borders.  Connected  with  tfac  eBii|«a 
of  vaiioos  qiecies  of  CdUmi*  are  nomeroos  tfinl  ocUs,  aad  wbea  tkt 
seeds  are  moisKned  with  water,  the  mtKns  siurcmndiiig  the  edls  is^ 
aolred,  so  that  the  spiral  fibres  are  uncoiled.  The  movements  of  itoi 
fibres,  when  oneoiling,  are  beaatiiully  seen  under  the  microsoops. 
The  fibres  cany  with  them  a  mneons  envelope  which  haa  ibe  W(sr- 
anoe  of  a  monbrane.  PMtmnmttm  eeentUum,  Greek  Valerian,  or  iaoob'i 
Udder,  is  bitter.  In  Siberia,  poultices  are  prepared  Grom  ito  Ieav« 
fhe  Hiwiiaiis  &Dcy  that  a  decoction  of  it  is  useful  in  hydrophobia. 

954.  Order  ISO.— ■yiii>>ij«anw.  dit  Hydrophyllnm  Faadji 
(Honoptl  Hypog.)  Calyx  5-paited,  persistent.  Corolbt  monopetatai, 
hypogynous,  regular,  5-cleft;  astivation  plicate  or  imbricate. 
&,  inserted  npon  the  corolla,  and  alternate  with  its  segmenls ;  I 
sometimes  petaloid ;  anthers  deeply-lobed  at  the  bsK,  oftea  ' 
2-ceUed,  dehiscing  loogitodinally  or  transversely.  Disk  annolar  or  0. 
Ovary  free,  l-2-S-«dled;  ovtiles  definite  or  indefinite;  style  I  ort; 
stigmas  osiially  2.  Fmit  capsnlar,  2-valved,  1-2-ceQcd,  with  a  piM- 
tal,  or  a  large  central  placenta.     Seeds  with  a  brittle  ori    '    '    ' 

;  embrvo  in  the  midst  of  tleshy  or  cartilaginooa  aj 
the  hilum. — Trees,  dimba,  or  herbs,  wiUi  oppodli^  or  i 
exsupulate,  often  lobed  leaves,  lliey  occur  both  is  tiM  aordMn  a^ 
southern  parts  of  America  chiefly.  Th^  have  no  |WunwiliM  of  !■' 
portanoe.  Uany  hare  showy  flowoa,  utd  some  have  claWtf  * 
aingiag  hairs.  The  order  hiaa  been  diridfld  inio  two  i 
kl.  Uydropbyllea,  including  Hydrdea  of  aathon,  with  llw  i 
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dehuciDg  longitadiaally,  disk  present,  ovary  l-2-cel1ed,  styles  2. 
i.  Diapensieae,  with  anthers  dehiscing  transversely,  disk  0,  ovary 
3-celled,  style  single.  There  are  20  known  genera,  and  81  species. 
Examples  —  Uydropbyllum,  Uydrolea,  Nemophila,  Phacelia,  Dia- 
pensia. 

955. — Order  131. — CcBTvimiaee*.  the  ConTolwiIas  or  Bindweed 
Family.  {Monopet  Hypog.)  Calyx  in  five  divisions,  persistent,  im- 
bricated, often  bracteated  (figs,  652-654).  Corolla  monopetalous, 
bypogynous,  deciduous,  regular ;  limb  d-lobed,  with  a  plaited  or  im- 
bricated estivation  (fig.  653  p) ;  tube  sometimes  with  scales,  alternate 


with  the  lobes  of  the  limb.     Stamens  5,  inserted  in  the  base  of  the 
ciirolla,  and  alternate  with  its   lobes    (fig.    654   t).     Disk   annular, 

TICK  WS-SiSt.— Ornns  of  frortlllcatlon  of  ConTolTnlni  (Calystf gU)  •fploin,  to  Oluitnto  tha 
■MnsI  order  CooTolralueB. 

Tic.  CB<.— DUgram  of  the  Soirgr.  ihowini;  two  bracts,  At«  nneqtul  divUloiu  of  the  Imbrtcaled 
•Its,  an  lobci  at  lbs  pUnte  coroUi,  flro  stamea*  altematlng  witb  tbo  ooroUliie  lobu^  and  • 
VnOiuocalar  orarjr. 

n^  SSa— Flower  bod.    6,  Larn  bracta.    c,  Calrz.    p^  CoroUa. 

Ilc.aCl — Vertical  aectlon  of  Uie  lover  paii  uf  the  (lower.  6,  Brtcta  c,  Cnljrx.  ^  Tab*  of 
aaraB^  bautsg  the  niamcnti  of  the  atameni.  t.    o,  Orary.    <,  Stjrlc. 

ris.  SSL— Samniit  of  the  ttyle  and  ttiKmai 

Via.  SML— Fruit,/,  ■umtonded  bj  the  calyx,  c,  and  the  bracta,  6,  which  are  pertUtent. 

n«.  an.— Awd.    K  Hllam. 

Via.  wa.— SacUoo  of  the  M«d  ibowlog  the  ootrugated  eotyledonft 

Flf,  SN,— StOhTTO  leparated. 
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b/pogynooa.     Oraiy  free,  2-4-ceOed,  nrely  Iw  abOT 
OToki  definite,  erect,  when  more  thm  one,  eoUMaal 

654  •},  nsaallj  bifid,  rarely  2 ;  stigmM  ofafOM  or 

Fruit  iuccolent  or  capsular  (fig.  656),  l-i-«e]lcdl,  villi  i 

•epticidal,  or  circoiDscisile  dehiscence.     Seedt 

conred  or  spiral  (figa.  659.  502) ;  ootjledan«  i 

ipoooffiicaous ;  radicle  iuferior. — Herbs  or  dinilia» 

•oaielimes  parasitical,  often  wiUi  a  ailkj  jmoe, 

undivided  or  lobed,  exstipalate  leaves,  laidy 

chiefly  in  tropical  and  temperate  regions.    A  few  only  a«  temaA  u 

cold  climates.     The  order  has  been  divided  into  tvo  anbordcn : — I. 

Convolvnies,  true  Bindweeds,  leafy  plants,  with  the  ooroJlaw  nbs 

cot  scaly,  embryo  curved,  cotyledons  oonspicuons.    3.  CoKOteB,  Dad- 

dera,  leafless  parasites,  having  scales  on  the  ooroQine  tabs,  enhr^ 

•piral,  and  filiform  (fig.  502),  cotyledons  incompicnoaa,     Him  are  dl 

genera,  and  upwards  of  740  cpecies.    Sxamflm—Couftltfvkm,  Ipo- 

BKZ*,  Exogonium,  Dichoodra,  CuaoQta. 

956.  The  order  is  characterized  generally  by  tbe 
acrid  juice  in  the  roots,  which  has  purgative  proptitiML 
account  several  of  the  plants  are  used  medicinally.  Tbe  old  i 
volvultu  has  been  split  into  various  genera;  snchaa  Ipommt,  i 
Pharhitit,  Batatas,  QuamoeUt,  Calonyttkm,  and  ~ 
to  tbe  form  of  the  corolla,  the  exsertion  or  indoaion  of  tbo 
the  form  and  nature  of  the  stigma,  and  the  structure  of  the  orsrr. 
Exogannm  Purga  {Ipomteea  Pvrga,  or  Oomotbmlut  Jalapa)  is  tbe 
Jalap  plant,  a  native  of  Mexico,  which  grows  well  in  lht«  country,  tr- 
quiring  only  the  protection  of  a  frame  during  winter.  Tbe  pUat  has 
flowered  regularly  for  many  years  in  a  cold  frame  in  the  Ediaboifk 
Botanical  Garden.  The  root-stock  is  the  officinal  part.  It  hasi 
roundish  tuberous  form,  u  black  externally,  white  and  milky  withiB, 
and  varies  in  size  from  that  of  a  walnut  to  that  of  a  moderatC'«arii 
turnip.  It  contains  a  resin,  in  which  its  active  properties  reside  It 
is  used  in  the  form  of  powder  and  tincture,  as  an  ■cttTe  biittal 
cathartic.  The  root  of  Controlvulus  Scammonia  jiMt  •  pxauj 
resinous  exudation,  which  constitutes  medicinal  Scammony.  Ibepiat 
grows  abundantly  in  Greece,  the  Grecian  Islands,  and  vasiooa  pilli 
nf  the  Levant.  The  plant  succeeds  well  in  a  cold  fraoM  in  lb* 
Eldinburgh  Botanic  Garden.  Tbe  Jalap  and  Houamtmy  plsgli 
tlnwer  freely  in  the  open  border  in  the  garden.  Scaamonv  ii 
procured  by  cutting  the  root  across,  and  ooilectifig  th«  ajQcf 
juice  which  soon  concretes.  lite  drug  is  imported  into  iki* 
country  from  Smyrna.  Its  active  principle  is  a  reaio.  It  is  vmi 
medicinally  as  a  drastic  purgative,  in  tlie  form  of  powdg,  pili^  ( 
extract.  A  spurious  kind  of  Scammony  has  been  prMarai* 
the  root  of  Convolvuhu  {Ca^/ttegia)  leyium;    acd   scraai 
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.  belonging  to  the  natural  order  Asclepiadaoeae  yield  a  pnrgative  exuda- 
don,  which  has  been  used  under  the  names  of  Montpellier  and  Bourbon 
Scainniony  (%  134).  The  roots  of  some  of  the  plan  to  do  not  possess 
purgative  qualities,  and  have  been  used  as  articles  of  food.  Batatai 
tdttiia  {Convolvulus  Batatas)  yields  the  sweet  Potato,  which  contains 
much  saccharine  and  amylaceous  matter,  and  is  used  as  food  in 
tropical  countries.  The  plant  is  reared  in  CHrolina,  Japan,  and  China, 
and  succeeds  within  an  annual  Isothprm  of  59'^  F.  It  is  cultivated  also 
in  Spain  and  Portugal.  In  the  Philippine  Islands  the  Batatas  or  Camo- 
tas,  as  they  arc  called,  are  used  for  making  soup,  as  well  as  roasted. 
The  species  of  Cuacuta,  Dodder,  or  scald-weed,  have  acrid  purgative 
properties.  Their  seeds  germinate  in  the  soil,  and  the  plants  at\er- 
wards  twine  round  others,  and  become  attached  to  them  by  means  of 
suckers.  They  then  lose  their  connection  with  the  soil,  and  are  sup- 
ported as  true  parasites.  In  this  way  they  often  destroy  crops  of 
Flax  and  Clover,  Beans  and  Hops.  Calonyction  speciosum  is  a  night- 
flowering  plant,  with  large  white  blossoms,  and  has  received  the  name 
nf  Moon-plant.  Convolvulus  tcoparius  yields  a  perfume  called  Rhodium. 
Ifiomaa  bmta-nox  is  the  mooo-flower  of  Ceylon  and  of  other  warm 
countries. 

»a7.  Order  132.— Cerdimee*.  the  Cordia  Family.  {Monopet.  Hy- 
pog.)  Calyx  4-5-toothed,  inferior.  Corolla  monopetaluus,  4-5-olert, 
regillar.  Stamens  inserted  on  the  corollii,  alternate  with  its  segments ; 
anthers  versiitile.  Ovary  free,  4-8-celled  ;  ovules  solitary,  pendulous, 
■OAtropal;  style  continuous;  stigma  4-8-clel\.  Fruit  drupaceous, 
4-8-celIed.  Seed  exalbuminous,  pendulous  from  the  apex  of  the  cell 
by  a  long  funiculus,  upon  which  it  is  turned  back  ;  radicle  superior ; 
cotyledons  plaitt-J  longitudinally. — Trees,  with  alternate,  rough,  ex- 
■dpulate  leaves,  and  panicled  flowers.  They  are  chiefly  natives  of 
warm  countries.  Some  yield  edible  fruits;  their  bark  is  occasionally 
bitter,  tonic,  and  astringent,  and  their  wood  is  used  for  various  econo- 
mical purposes.  The  succulent,  mucilaginous  fruits  of  Cordia  A/i/xa 
aod  lati/olui,  receive  the  name  of  Sebeslcn  Plums.  There  are  11 
genera  ununieriited  by  Lindley,  including  18^  species.  Examples—' 
Cordia,  Varronia. 

938.  Order  133. — Barmgianceo,  the  Borage  Family.  [Monopet.  Hy- 
pog.i  Calyx  persistent,  with  4-5-divisions  (tigs.  6G0,  661  c).  Corolla 
lamopetalous,  hypogynous,  usually  regular  (figs.  296,  297),  6-  rarely 
4-cleii;  testivation  imbricated  (ligs.  660,  661  pp).  Stamens  inserted 
on  the  corolla,  equal  in  number  to  its  segments,  and  alternate  with 
Utem  (6g.  661  a).  Ovary  usually  4-lobed,  quadrilocular  (tig.  661  o) ; 
onles  4,  each  attached  to  the  lowest  point  of  the  cavity,  amphitropal ; 
style  simple,  basilar  (figs.  403,  661  a),  (terminal  in  Ehretien  and  Helio- 
tropieie) ;  stigma  simple  or  bifid.  Fruit  (fig.  662)  consisting  of  2  to  4 
distinct  achsenia  (succulent  and  consolidated  in   Ehretiece).      Seed 
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exalbuminous,  or  with  thin  albumen  ;   radicle  enpcrior  ;   ootjMcoa 
plano-convex  (fig.  662).— Herbs,  shrubs,  or  trees,  wub  terete 


alternate,  rough,  exstipulate  leaves,  and  flowers  generally  io  aoorpioiial 
(gyrate)  cynics  (fig.  253).  On  account  of  the  asperities  in  the  ls*i^ 
the  plants  have  sometimes  been  called  Asperifolice.  The  order  is  diTiM 
into  three  suborders: — 1.  Boraginese  (figs.  6C0-C62),  with  •  baalv 
style,  4-lobed  ovary,  ach-^nium-iike  fruit,  and  exalbuminons  teedi; 
natives  chiefly  of  temperate  climates.  2.  Ehretie»,  with  a  terariBil 
style,  a  quadrilocular,  concrete  ovary,  a  succulent  fniit,  auiil  ONiBy 
albuminous  seeds;  natives  of  tropical  countries.  3.  Ueliutropmi^  *h 
a  terminal  style,  an  entire  or  2-lobed  ovary,  a  dry  fruit  wpwiMi 
into  four  achaenia,  and  exalbuminous  seeds;  natives  partly  of  tempaa% 
and  partly  of  warm  climates.  There  are  75  known  generm,  and  ncoif 
950  species.  Examples — Borago,  Ancbusa,  Ecbioni,  Mjrosotis^  ^^P^ 
glossum,  Ehretia,  Heliotropium. 

959.  The  plants  of  the  order  are  (;enemlly  mncilaginons  and  OM^ 
lient.  Some  are  astringent.  Nitrate  of  potash  exists  in  nm^  ti 
imparts  coolness  to  the  water  in  which  they  are  steeped.  Bvtiso  ^ 
daalis,  Borage,  has  been  used  for  its  mucilaginous  emollient  propOWi 
as  a  remedy  in  pectoral  affections ;  and  with  wine,  water,  lemoB,  •* 
sugar,  its  leaves  form  an  ingredient  in  what  is  called  cool-lankaidL  A^ 
tached  to  the  stamens  in  this  plant,  and  others  of  the  order,  art  tol^ 
which  may  be  considered  as  abortive  stamens,  formed  hy  Alifaiarii* 

ng*.  SMMMl— Or(iia  of  ftwtlflcaUon  of  Andinis  llallca,  to  lUoMati  Ha  mttad  aW 
BoTKCinKtci  . 

rU.  eSO.— Dlixnin  or  Oi»  flower,  with  Sro  lint>riait«<l  dltlalaso  of  ttM  tmlj^  •(•■Mi^ 
•CffmeaU  of  the  roroUk.  Are  sUmcim,  and  a  4-lobcd  ovAry, 

ncStl.—VGnlcnJ  KCtlon  of  thf.  Sower,  c  Hilrjr  citljrx.  p  f,  CauMtt.  LSaiM>*B<** 
Into  Uifl  corolla,  a  a,  SunUiul  appendagoi  or  coroUJno  Kmles.  •,  i  hibiU  avify,  m  rf  ■ 
^Irlriouii  cot  throujtti  nrtlcaUy.    i  BulUr  ttjrle. 

fig-  XS  —One  of  the  ctrpeli  (arncnii)  cut  TCTtkmllr     p,  Portcati)  MSUaMt  ■■■  »'  *^ 
I,  Spwiaotenn  or  iniecumoati  of  the  ne<L    <  Emiinro  wl 
(M/ia4ow 
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(fig.  S12).  Anchuea  tmeloria  supplies  alkanet  root,  which  b  used  as  a 
reddish-brown  dye.  Some  of  the  species  of  Heliotropium  (as  J7.  peru- 
vianum)  are  distinguished  by  their  fragrant  odour.  The  leaves  of 
Mrrtensia  (Lithofpernium)  maritinut  have  the  taste  of  oysters,  and 
hence  it  is  called  the  Oyster-plant  in  Scotland.  Mifosolis  paltutrig 
(fig.  279)  is  the  true  Forget-me-not  Miss  Strickland  remarks,  that 
tbe  banished  and  aspiring  Henry  of  Lancaster  appears  to  have  been  the 
penon  who  gave  to  this  plant  its  emblematical  and  poetical  meaning, 
by  uniting  it  in  his  exile  with  the  initial  letter  of  his  watchword, '  Sou- 
reipne-vous-de-raoy.' 

960.  Order  134.— 8«i»aMc«,  the  Nightshade  Family.  {Monopet. 
Bypog.)  Calyx  inferior,  6-  rarely  4-partite,  persistent  (fig.  664  c). 
Corolla  monopetalous,  hypogynous,  with  the  limb  5-  rarely  4-clelt, 
regular,  or  somewhat  unequal,  deciduous ;  (estivation  plicate  or  imbri- 
cated (fig.  663).     Stamens  inserted  on  the  corolla  (fig.  664  <),  equal 


in  Dumber  to  the  corolline  segments,  and  alternate  with  them  (fig.  663) ; 

■Sthrn  with  longitudinal  or  porous  dehbcence  (fig.  664  «).  '  Ovary 

ally  2-celled  (fig.  664  o),  sometimes  4-5-  or  many  celled ;  ovules 

Snite  ;  style  continuous ;  stigma  simple  (fig.  664  «).    Fruit  with  2, 

more  cells,  rarely  unilocular ;  either  a  capsule  dehiscing  in  a 

I  — Orguit  of  frnctUlcstioii  of  Solmnnni  tatMrataiB,  Um  Potato,  to  llliutriiia  tlia 
_  BoUiucMi. 

-Uucram  of  tlw  flover,  wtth  Are  <llvl«laii(  of  the  caljn.  Sto  pllntt  Kfrnenti  of  ta« 
L  *»  atuiMP^  oBd  •  S^celled  OTuy  with  pol7a|>«iiiaiu  pUcmtiU.    a,  Axlt. 
Si«.—VsrtlauiBctiao  of  the  flower   c  Calrx-  ^  p,  Lowor  put  of  the  corolla,  r  ntMilln. 
aroM  4efaiKciic«  of  the  antherm    o,  DUncular  orary,  poiynanaov^    «,  Styla  aad  etlnuk 
<Mi- Frail.  l»i;>-iitc 

t — Henioaial  kcUob  of  the  fhilt,  abowtSB  the  weda  and  alaenta. 
r.-Th*w«4. 

I— Vfrtlcal  eectlon  of  the  m«4.    I,  IntciriiiienI  (ipermodann  i  of  the  eeeil     p.  F1t>h7 
«  Usbrx]^  wUlcb  la  carved  aod  aioauBk,  wltlt  ttia  mlicta  next  tlw 
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tppticidal  or  circum^cissile  manner,  and  having  a  double  > 
pHrallel  to  the  valves,  or  a  berry  (figs.  665,  66G)  with  the  pE 
adhering  to  the  dissepiment,  or  a  nuculanium  with  5  or  more  Ducoia 
.Seeds  00;  embryo  straight  or  curved  (fig.  668),  often  exoentric,  lyis} 
in  fleshy  albumen ;  radicle  next  the  hilum. — Herbs  or  shrubs,  with  it- 
tvrnute  leaves.  Natives  of  most  parts  of  the  world,  bat  abunda&t  ■ 
the  tropics,  in  which  the  mass  of  the  order  exists,  in  the  form  of  At 
genera  Sulanum  and  Physalis.  The  order  has  been  divided  intp  n« 
sections,  which  are  not,  however,  well  defined: — 1.  Kectetnbijs, «ilk 
the  embryo  nearly  straight.  2.  Curvembryse,  with  the  embryo  curat 
in  a  semicircular,  annular,  or  spiral  manner.  Tliese  are  tubdMM 
into  tribes,  phiefly  according  to  the  natnre  of  the  frnit.  TlierB«f»75 
k'lown  (renera,  and  102.5  species  enumerated;  but  there  is  rxmMtr- 
dlile  diffiriilty  in  the  allocation  of  the  genera.  Examplr* — CMtnflS, 
Habrothaniiius,  Nicotiana,  Petunia,  Datura,  Hyoscyamus,  Solaaoa, 
Pliysalis,  Nolana. 

iiOl.  'I'he  plants  of  this  order  have  in  general  narootio  qtttDiiii 
These  are  sometimes  developed  in  a  great  degree,  so  as  to  note 
the  plants  very  poisonous ;  at  other  times  they  are  obscurvd  by  di 
prevalence  of  nutritious  and  starchy  matter.  In  many  iiatipw^ 
certain  parts  of  the  plant  have  poisonous  narcotic  propcrtita,  iMk 
other  parts  are  harmless,  and  are  used  as  articles  of  diet.  Tbtat  &(■ 
will  be  illustrated  by  a  consideration  of  different  geneni  and  i 
Solanunt  Dulcamara,  Bitter-sweet  or  woody  Nightshade,  b«5 
retic  properties.  A  decoction  of  the  twigs  is  used  in  varioos  e« 
diseases.  The  scarlet  berries  are  not  poisonouM  ;  five  ponmk  i 
given  in  the  course  of  ten  days  did  not  produce  poisonoo* 
'I'he  blnck  berries  of  Solatium  nigrum  are  used  by  the  ganiaaa  is  At 
Island  of  Ascension  to  make  pies.  Solanum  tuberimuit,  tba 
(fig.  92),  produces  nutritious  starchy  tubers.  Soiamim 
yields  the  Aubergine  or  Brinjal,  an  edible  fruiL  S. 
the  Kangaroo  apple,  is  eaten  in  Tasmania.  In  th<>  gnm  3^ 
num  the  anthers  open  by  pores.  Atropa  BeUadomMi,  DtJtj 
Nightshade  or  Dwale,  is  a  highly  poisonous  plant  b«loegiM  to 
this  order.  All  parts  of  the  plant  are  narcotic.  Th«  Jnal  » 
a  dark  brownish -binck  shining  berry,  which  oflen  proves  BUndi<* 
to  children.  The  leaves  are  the  part  used  in  medicioie,  and  teom 
these  an  extract  is  prepared.  The  watery  extract  b  best  madt  ■ 
vacuo,  but  the  alcoholic  extract  is  probably  the  best.  BeDadowtfe 
one  of  our  most  active  indigenous  poisons.  It  oww  its  prop<itia» 
the  presence  of  an  alkaloid  called  Atropia,  which  exists  in  lb*  pfaai  ■ 
combination  with  malic  acid.  Belladonna  is  used  medicinally  (01A7 
pain  and  spasmodic  action,  to  cause  dilatation  of  the  pnpilt  aorf  ■■ 
prophylactic  against  scarlatiaa.  Similar  properties  ezbt  m  teip^ 
o( /fi/osci/amus,  more  especially  in  U.  tiiger,  Uenbaoe,  a  fatanWplB^ 
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■with  dingy-yellow  flowers,  exhibiting  beautiful  purple  reticulations, 
hairy  viscous  leaves,  and  a  bilocular  operculate  capsule  {fig.  4o9). 
The  leaves  yield  by  expression  a  large  quantity  ol  juice,  whence  an 
extract  is  prepared.     A  tincture  of  Henbane  Ls  often  used  in  place  of 
Undannm,  on  account  of  not  causing  constipation.     It  is  employed  in 
medicine  to  procure  sleep  and  allay  pain,  and  it  acts  also  in  dilating 
the  pupil.     The  narcotic  properties  seem  to  be  owing  to  an  easily 
decomposed  alkaloid  called  Uyoscyamia.      An  enipyreutnatic  oil  is 
obtained  from  the  plant,  which  is  an  energetic  narcotic  poison.     The 
roou  of  the  plant  have  sometimes  caused  poisoning  by  being  mistaken 
for  parsnips.     Many  species  of  Datura  are  powerlully  narcotic.     D. 
Stramonium  is  the  Thorn-apple,  so  culled  on  account  of  its  prickly 
capsule.     Its  leaves  and  seeds  are  used  medicinally  as  narcotics,  their 
qiwlities  being  due  to  an  alkaloid  called  Daturia.    They  are  prescribed 
as  anodynes  and  antispasmodics,  in  the  form  of  powder,  extract,  aud 
tincture,  and  the  leaves  are  smoked  in  cases  of  asthma.      Datura 
Tatula  and  Melel,  aanguinea,  fcrox  and  fastuoaa  have  similar  proper- 
ties.    Several  species  of  Nicoliana  furnish  Toliacco.     That  chiefly  used 
in  Europe  is  procured  from  N.  Tahacum,  a  plant  naturally  inhabiting 
tbe  hotter  parts  of  North  and  South  America.     It  is  an  annual  plant, 
attaining  a  height   of  six   feet,  having   dingy -red   iiifundibulil'oriu 
flowers  (fig.  294)  and  viscid  leaves.     The  leaves  are  the  olGcinal  part, 
and  their  active  properties  depend  on  a  peculiar  oily-like  alkaloid 
called  Nicotina.     They  are  employed  in  the  form  of  infusion,  tinctuie, 
Uid  wine.    Tobacco  is  an  energetic  narcotic  poison.     Its  oil,  wtiicli  is 
inhaled  and  swallowed  in  the  process  of  smoking,  is  one  of  the  nioai 
deadly  known  poisons.  The  Hottentots  are  said  to  kill  snakes  by  putting 
a  drop  of  it  on  their  tongues :  the  death  of  these  reptiles  is  said  to  take 
place  instantaneously.     It  is  employed  medicinally  as  a  sedative,  and 
iu  depressing  action  is  useful  in  cases  of  hernia.     Its  depressing  action 
is  indicated  by  its  effect  on  the  cerebral  functions  and  on  the  heart. 
The  flavour  and  strength  of  tobacco  depend  on  cUmate,  cultivation, 
sod  the  mode  of  manufacture.     That  most  esteemed  by  the  smoker  is 
Uavannah  tobacco ;  but  the  Virginian  is  the  strongest.    It  is  said  that 
BDall  Mavannah  cigars  are  prepared  from  the  leaves  of  Nicoliana 
npamda ;  Syrian  and  Turkish  tobacco  from  N.  rustica,  and  fine  Shiraz 
tobacco  from  N.  perdca.   The  fruit  of  different  species  and  varieties  of 
O^^meum  supply  Cayenne-pepper,  and  what  are  called  Chillies.    Chilli 
it  the  Mexican  name  for  all  the  varieties  of  Capsicum.    They  are 
tutives  of  the  E^t  and  West  Indies,  and  of  other  hot  climates.     Cap- 
nam  annuwn  is  tlie  species  commonly  noticed,  but  of  it  there  seeuis 
to  be  numerous   varieties,  which  by  many  are   reckoned   species. 
ThiM,  Cfrvtescent  is  a  shrubby  plant  which,  along  with  C.  minimum, 
•applies  the  variety  called  liird-pepper ;  C.  bticcatum  has  a  globular 
fruit,  and  furnishes  Cherry  or  Berry-capsicum,     la  Capsicum  irritant 
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propertiCT  prevail,  without  any  narcotic  action.  Their  acridi^ 
owing  tn  an  oleaginous  substance  called  Capsictn.  Cayenne-] 
is  used  chiefly  in  the  form  of  tincture  as  a  rubefacient  and 
especially  in  cases  of  ulcerated  sore  throat.  It  acts  on  tbc 
an  aromatic  condiment,  and,  when  preserved  in  acetic  acid. 
Chilli  vinegar.  Mandragora  officinalis  {Atropa  Mmdragon»\ 
drake,  acts  as  a  stimulant  on  the  nervous  system,  and  its  forked 
was  long  celebrated  for  its  properties  in  this  respect.  It  is  the  s 
(Dudaim)  of  the  Bible.  Its  root  is  easily  made  to  aasuroe  the  boiots 
form,  and  hence  has  arisen  the  stories  of  the  plant  shrieking  wbea 
torn  out  of  the  ground.  By  the  Arabs  the  plant  is  called  Tu&ii-ii- 
Sheitan,  or  Devil's  apple.  The  species  of  Pkysalit  are  remiokable  for 
their  accrescent  calyx  (fig.  280).  The  fruit  of  some,  such  aa  P.  ji&*- 
viana,  Peruvian  Winter  Cherry,  is  eaten.  The  fruit  of  Lycoperwua^ 
tgculentum  ia  the  edible  Tomato,  or  Love-apple;  that  of  SolcKm 
ovigerum  is  the  Egg-apple. 

A  division  of  the  genera  of  this  order  has  been  made  by  M.  Far 
into — I.  Those  which  contain  species,  all  of  which  ar«  more  of  \m 
poisonous,  as  Datura,  Hyoscyamus,  Atropa,  Nicotiana,  Ac  2.  Tbem 
which  contain  soiiie  species  doubtfully  poisonous,  and  othen  intKMUM 
or  stimulant,  as  Solanum  and  Cnpsicvm.  3.  Those  having  sped* 
which  are  all  innocuous,  as  Lycopersicum.  Miers  has  revised  the  gcas* 
included  in  the  orders  Solanaces  and  Scropbularioceft,  and  b«  pr>- 
poses  to  institute  an  intermediate  order,  Atropaoes,  aa  follows  ^- 

1.  Solanaoee;  Isomerous  flowers  with  a  valvate  or  indapIioM* 
valvate  estivation  ;  inflorescence  extra-axillary. 

2.  Atropacese;  Isomerous   flowers  or  nearly  so,   with  a 
less    imbricate    (estivation ;    inflorescence    extra-axillary, 
oaose  dilatation  of  the  pupil. 

8.  Scrophulariacex ;  Anisomerous  flowers  with  imbricate 
lion  :  organs  of  inflorescence  truly  axillary. 

9fi2.  Order  135. — Orabaacharni.  the  Broora-mpe  Famflj.  (i 
pel.  Hypog.)  Calyx  divided,  persistent,  inftrior.  Corolla 
ous,  hypogynous,  irregular,  usually  bilabiate,  persistent ; 
imbricated.  Stamens  4,  didynomous.  Di^k  fleshy.  Ovary  tnt,  1* 
celled,  composed  of  two  carpels  which  stand  fore  and  aft.  wtfh  i  » 
more  parietal  placentas;  ovules  00;  style  1 ;  stigma  S-k>bed,  taeh ^ 
the  lol)es  belong  half  to  each  carpel.  Fruit  capeular,  eadcacd  <Mt 
the  withered  corolla,  1-celled,  2-valved-  Seeds  00,  minute;  talkj* 
very  minute,  at  one  end  of  fleshy  albumen. — Herbaevooi  fttiUli 
phints,  having  scales  in  place  of  leaves.  They  are  natirr*  o(  Sorf^ 
more  especially  the  southern  parts,  and  of  Ajsia,  North  Amtici^  *>■ 
the  Ca{>e  of  Good  Hope.  Authors  give  14  genera,  and  m  f^'^ 
EmrnpUi — Orobanche,  Lathrten. 

U63.  'llic  properties  of  the  plants  of  the  order  are,  in  gtmni,  iCri^ 
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geney  and  bitterness.  Some  have  been  used  as  tonics,  and  as  applica- 
tions to  indolent  ulcers.  The  species  of  Orobanche  are  called  Broom- 
rapes,  on  account  of  the  ravages  they  are  supposed  to  commit  on  the 
Broom  tribe.  They  attach  themselves  to  the  roots  of  various  plants, 
and  are  hence  called  Root-parajitea.  DiQerent  species  infest  and 
injure  different  tribes  of  plants.  Thus,  Oiolxaiche  Hupum  is  parasitical 
upon  Broom  and  Furze  ;  0.  ramosa,  upon  Hemp  ;  0.  rubra,  upon  com- 
mon  Thyme;  0.  minor,  upon  red  Clover;  0.  Iledirce,  upon  the  Ivy  ; 
0.  datior  and  arenaria,  upon  dilTerent  species  of  Composite,  as  Cen- 
taury and  Milfoil.  The  stems  of  Orobanches  have  a  large  central 
cellular  portion,  surrounded  by  numerous  fibro  vascular  bundles, 
which  are  arranged  in  a  circle  without  any  medullary  rays.  Tubers 
exist  at  the  lower  part,  whence  subterranean  buds  are  developed. 
Sometimes  the  fibro-vascular  bundles  of  the  plants,  to  which  the 
Broom-rapes  are  attached,  are  found  ramifying  in  the  substance  of  the 
povasite.  As  Broom-rapes  possess  tubers  and  ordinary  roots,  Ilenfrey 
is  disposed  to  think  that  they  also  derive  nourishment  from  the  soil  in 
the  usual  way.  Lathraa  njuamaria,  Tooth-wort,  is  parasitical  upon 
the  roots  of  liozels,  Cherry-laurels,  and  other  trees.  Epiphegus  vir- 
giniana.  Beech-drops,  has  been  used  in  powder  as  an  application  to 
cancerous  sores.  In  conjunction  with  white  oxide  of  Arsenic,  it  is 
■apposed  to  have  constituted  the  specific  known  in  North  America 
under  the  name  of  Martin's  Cancer  Powder. 

964.  Order  13C. — scraphuiartacriB,  the  Figwort  Family.  {Monopel. 
Hypog.)  Calyx  divided  into  4  or  5  parts,  unequal,  persistent,  inferior 
(fig.  288  c).  Corolla  monopetalous,  more  or  less  irregular  and  bilabiate 
(fig.  288  p),  or  personate  (fig.  300),  sometimes  spurred  or  saccate  at 
the  base ;  sstivation  imbricate.  In  the  bud,  the  flowers  are  regular 
(fig.  305).  Stamens  usually  4,  didynamous  (figs.  344,  346),  rarely 
5,  sometimes  2  j  anthers  bilocular,  or  unilocular  by  abortion  or  adhesion. 
Ovary  free,  2-cclled ;  ovules  usually  00 ;  style  simple  ;  stigma  2-lobed, 
rarely  entire.  Fruit  capsular,  rarely  fleshy,  dicarpellary,  2-celled 
(fig.  445),  2-4-valved,  opening  by  scpticidal  or  loeulicidal  dehiscence, 
rarely  by  pores  (fig.  462)  or  lids,  the  dissepiments  becoming  finally 
loose  in  the  centre  (fig.  446).  Placentas  attached  to  the  dissepiment, 
and  sometimes  in  tlie  mature  fruit  beooming  central.  Seeds  definite 
6r  GO ;  embryo  straight  or  slightly  curved,  included  within  fleshy  al- 
bumen.— Herbs,  undershrubs,  or  shrubs,  with  opposite,  whorled  or 
alternate  leaves.  They  are  found  generally  distributed  over  the  globe, 
both  in  cold  and  warm  regions.  The  order  has  been  divided  by 
Benth.'im  into  three  sections: — 1.  SalpiglojsidesB.  2.  Antirrhinidese. 
3.  Khinauthideae.  The  characters  of  these  divisions  are  founded  on  the 
D.iture  of  the  inflorescence,  whether  centrifugal,  centripetal,  or  com- 
pound, and  the  ajstivation  of  the  corolla.  There  are  183  known 
i^enera,  and  1947  species.     Examples — Schizanthus,  Salpiglossis,  Cat- 
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lesm  of  Veronica  officinalis  are  bitter  and  astringent,  and  are  some- 
tiinei  used  aa  tea. 

966.  Order  137. — i^biaia  (Lamiaceae  of  Lindley),  the  Labiate 
Family.  (Monopet.  Bypog.)  Calyx  tubular,  inferior,  regular  or  bila- 
biate, persistent  (fig.  670,  672  c).  Corolla  monopetalous,  hypogy- 
nous,  bilabiate;  upper  lip  entire  or  bifid,  lower  S-lobed  (figs.  299, 
670,  671).  Stamens  4  (fig.  669),  didynamotu  (fig.  671  «),  some- 
times 2  by  abortion,  inserted  into  the  corolla,  and  alternate  with  the 
lobes  of  the  lower  lip ;  anthers  2-celled,  or  1-celled  by  abortion,  or 


by  absorption  of  the  septum  (fig.  333) ;  connecMve  sometimes  large 
and  distractile  (fig.  333  c).     Disk  fleshy.     Ovary  free,  deeply  4-lobed 

r\Kk.  tet-CTS.— Orguu  of  {rscuacatlan  of  Lamium  tlboin,  to  IHiutrata  the  nttunl  ordar 
t«bk«tc 

t\g.  MS.— Dllcrtm  of  the  flower,  wlUi  the  pent*merotu  calri ;  [>entaineroiu  corolli,  hiTtng 
two  Upft,  the  apper  lip  beliiK  fonned  of  two  united  petals,  the  lnwer  of  ihtce;  four  fttuneui,  In 
«Baa»qa«iiceof  oDBlMlDg  uiiilereloped,  uid  fuur  dlTlsloni  of  the  ovary. 

njLnOL— Entire  Bower  viewed  Uterully.  c,  t'lTe.^Jeft  cal/x.  (,  Tube  of  the  oorullt.  I «,  Upper 
Up  nf  two  petals    I  <,  I»wrr  Up  oftbree.    t.  Style. 

FlK- m— The  flower  cat  rertlcally.  c,  Cslyi.  A  Corolle.  <,  Didyninwq*  etanieiu.  <,  Style 
end  bifld  ■tirma.     o,  Orary. 

F)(  f73.-rnilt  (a  tetrachflenlnm)  eut  rrrticaUr,  ahowlnff  the  carpela,  two  of  whirh  hare  bern 
fwooved.  c  PenUateot  aUyx.  y,  He«liy  di^  or  itland.  r,  Oynobasic  receptacje  bearlnv  the 
■tyle.  a,  which  K  baallar,  i.  $.  triiea  ftoin  the  lower  part  of  the  carpeln  o^  Two  carpela,  which  Aim 
artMnila  when  ripe. 

rtit  en.— A  earriel  cut  TertlctUy.  f,  Fetlcarp.  (,  Inteeament  of  the  aeed.  i^  Embryo  erect 
Mtk  lakiiat  redid*. 
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Ota),  Sage  (Salvia),  Basil  {Ocymuni)  Savoury  (SeUureia),  &c.,  are  used 
as  culinary  vegetables,  more  particularly  to  flavour  sauces  and  dishes. 
The  species  of  Salvia  are  distinguished  by  having  only  two  stamens  in 
consequence  of  the  abortion  of  the  rest,  and  by  their  distractile  con- 
nective, which  separates  the  anther  lobes  (fig.  333).  In  the  episperm 
of  the  seeds  of  the  species  of  Salvia  there  are  beautiful  spiral  cells,  the 
tibres  of  wliich,  like  those  of  CoUouia,  uncoil  when  moistened  with 
water,  and  form  an  interesting  microscopic  object.  Salvia  officinalit, 
common  sage,  has  been  used  in  tl>e  form  of  tea  as  a  stomachic.  What 
are  called  Sage-apples,  are  galls  produced  by  the  puncture  of  insects 
on  Salvia  powi/era.  Tlie  roots  of  Ocymum  tuberosum  are  said  to  be 
esculent,  llyptis  memhranaeea,  one  of  the  Brazilian  Labiates,  attuns 
the  height  of  twenty  or  thirty  feet. 

968.  Order  138. — T«Tbc«acc«,  the  Vervain  Family.  {Monopet. 
Ilt/pog.)  Calyx  tubular,  persistent,  inferior.  Corolla  monopetalous, 
tubular,  hypogynous,  deciduous,  limb  usually  irregular;  estivation 
imbricated.  Stamens  usually  4,  diJynamous,  rarely  equal,  sometimes 
2.  Ovary  free,  2-4-cclled;  ovules  usually  4,  erect  or  pendulous, 
anatmpal  or  amphitropal;  style  1,  terminal;  stigraa  bifid  or  entire. 
Fruit  nucamentaceous  or  baccate,  composed  of  2  or  4  achmnia  united. 
Seeds  1-4;  albumen  0  or  fleshy;  embryo  straight;  radicle  either  in- 
ferior or  superior. — Trees  or  shrubs,  rarely  herbs,  with  opposite  or 
alternate,  exstipulate  leaves.  Tlie  order  has  been  divided  into  three 
suborders: — 1.  Myoporineae,  anthers  2-celled,  seed  pendulous,  radicle 
superior ;  natives  of  the  southern  parts  of  America  and  Africa,  and  of 
Australia.  2.  Verbenese  (fig.  237),  anthers  2-celled,  seed  erect,  radicle 
inferior ;  natives  both  of  the  tropical  and  temperate  regions  of  America, 
and  found  also  in  Asia  and  in  Europe.  3.  Selagines,  anthers  1-celled, 
seed  pendulous,  radicle  superior ;  natives  chiefly  of  the  Cape  of  Good 
Hope,  but  some  are  European.  There  are  75  known  genera,  and 
upwards  of  850  species.  Examples — Myoporum,  Avicennio,  Verbena, 
Vitex,  Tectonn,  Selago,  GlobularisL 

969.  Many  of  the  plants  of  the  order  are  fragrant  and  aromatic, 
some  are  bitter,  tonic,  and  astringent,  others  are  acrid.  None  of  them 
occur  in  the  British  Pharmacopoeias.  Aloi/sia  citriodora,  Sweet-scented 
Verbena,  is  commonly  cultivated  for  its  fragrance.  In  the  leaves,  Dr. 
Murchisun  has  noticed  peculiar  glands  containing  oily  matter.  The 
species  ui  Avicennia  have  adventitious  roots  like  the  Mangrove.  The 
bark  of  Avice^mia  tomenlosa  is  used  in  Brazil  for  tanning.  Tcctona 
grandia  is  the  Teak-tree  of  India,  the  wood  of  which  is  very  hard  and 
dorable,  and  is  used  for  ship-building.  A  fine  specimen  exists  in  the 
Edinburgh  Botanic  Garden.  The  trunk  of  the  tree  in  Eastern  forests 
sometimes  attains  a  height  of  two  hundred  feet,  and  its  leaves  ore  twenty 
inches  long  by  sixteen  broad,  Glerodendron  leaves  when  bruised  are 
employed  to  kill  vermin  on  cattle  in  India.    The  twigs  form  tooth- 
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netimes  contracted  in  the  middle.  Ovary  frep,  composed  of  2  car- 
pllary  leaves,  unilocular ;  ovules  00,  anatropal ;  placenta  free,  central ; 
style  1,  very  short;  stigma  bilamellar.  Fruit  a  1-celled  capsule, 
dehiscing  transversely,  or  by  an  apicilar  clel>.  Seeds  numerous, 
minute,  exalbuminous ;  embryo  sometimes  undivided ;  radicle  next 
the  bilum. — Aquatic  or  marsh  herbaceous  plants,  with  radical  leaves, 
which  are  sometimes  compound,  and  bear  little  bladders  or  ampulls. 
Flowers  often  on  scapes.  They  are  found  in  all  parts  of  the  world, 
and  abound  in  the  tropics.  .  Lindley  enumerates  4  genera,  including 
181  species.     Examples — Utricularia,  Pinguicula. 

973.  The  plants  of  the  order  have  no  properties  of  importance.  The 
name  of  Butterwort,  given  to  the  species  of  Pingxdeula.  may  be  derived 
from  the  property  of  giving  consistence  to  milk.  Others  say  that  it 
baa  reference  to  the  greasy  appearance  of  their  foliage.  Linnaeus  de- 
clares that  the  solid  milk  of  the  Laplanders  is  prepared  by  pouring  it 
warm  and  fresh  from  the  cow  over  a  strainer  on  which  fresh  leaves  of 
Pinguicula  have  been  laid.  Of  the  four  British  species,  one  (P. 
grandijiora)  is  peculiar  to  Ireland,  and  another  (/•.  alpina)  is  peculiar 
to  ScotlfindL  Utricularias,  Bladderworts,  are  so  called  on  account  of 
the  utricles  or  bladders  connected  with  the  leaves  (^  164).  In  the 
interior  of  these  vesicles  a  mucous  fluid  is  found  along  with  cellular 
projections  in  the  form  of  hairs.  Utficttlaiia  ndumbifolia  grows  in 
the  water  which  collects  in  the  bottom  of  the  leaves  of  a  large  Till- 
andsia  in  Brazil  It  sends  out  runners  and  shoots,  and  oi^en  in  this 
way  unites  several  plants  of  Tillandsia.  The  leaves  are  peltate,  and 
more  than  three  inches  across,  while  the  flowering  stem  is  two  feet 

10D(?. 

974.  Order  141. — PrinreiarMe,  the  Primrose  Family.  {Monopet. 
Bypog.)  Calyx  5-  rarely  4-cleft  (fig.  272),  inferior  or  half  superior, 
regular,  persistent  (figs,  675  c,  677).  Corolla  monopetalous  (fig.  295 p), 
hypogynous  (fig.  675),  rarely  perigynous,  with  the  limb  5-  rarely 
4-clefk,  someiifiii's  0  (fig.  643).  Stamens  inserted  on  the  corolla, 
equal  in  number  and  opposite  to  its  segments  (llgs.  674,  675).  Ovary 
free,  (figs.  675,  676  o),  rarely  adherent  to  the  base  of  the  cnly.x,  l-coUed; 
ovules  00,  usually  amphitr<ipal ;  style  1  (fig.  675  s) ;  stigma  capitate 
(fig.  675).  Fruit  a  capsule,  opening  with  valves  (fig.  677),  or  with  a 
lid  (fig.  458).  Seeds  numerous,  peltate  (fig.  678)  attached  to  a  free 
central  placenta  (fig  677) ;  embryo  straight  (fig.  680),  enclosed  within 
fleshy  albumen,  and  lying  across  the  hilum  (tig.  679). — Herbaceous 
plants,  with  leaves  usimlly  opposite,  and  frequently  radical,  exstipulate ; 
flowers  on  simple  or  umbellate  scapes.  They  are  natives  chiefly  of 
temperate  and  cold  regions  in  the  northern  hemisphere;  some  occur 
in  elevated  situations  in  warm  countries.  Autlmrs  notice  32  genera, 
including  242  species.  ExampUt — Primula,  Androsace,  Glaux,  Trien- 
talis,  Anagallis,  Samolus. 
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976.  Order  142.— ri»»b«gi— c— .  the  Sea-pink  Fanulj.  (Mmtf^ 
Bypog.)  Calyx  tnbuiar,  persistent,  sometimes  ooloored;  aliialw 
plaited     Corolla  monopetalooa,  or  pentapetaloiu,  regular.    StaaMoaiv 
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FLANT  ACUTA  CEX. 

'  hypogynaons  when  the  corolla  is  gamopetalons,  attached  to  the  base  of 
the  petals  when  they  are  separate.  Ovary  free,  1 -celled;  ovule 
solitaiy,  pendulous  from  a  funiculus  which  arises  from  the  bottom  of 
the  cell ;  styles  5,  seldom  3  or  4,  each  bearing  a  subulate  stigma.  Fruit 
a  utricle.  Seed  pendulous ;  spennodenn  simple ;  embryo  straight,  in 
the  axis  of  mealy  albumen  ;  radicle  superior. — Herbs  or  undershrubs, 
with  alternate  or  fasciculate  exstipulate  leaves,  somewhat  sheathing  at 
the  base ;  flowers  panicled  or  capitate.  They  inhabit  the  sea-shore« 
and  salt  marshes  chiefly  in  temperate  regions.  There  are  two  sections 
of  this  order: — 1.  Flumbaginese,  with  a  synpetalous  corolla  and  con- 
Date  styles.  2.  Stattcete,  with  a  pentapetalous  corolla  and  distinct 
ctyles.  Authors  mention  1 1  genera,  and  242  species.  ExampUt — 
Plumbago,  Statice,  Armeria. 

977.  Some  of  the  plants  are  acrid,  others  hare  tonic  qualities.' 
Armeria  maritiina,  Thrift,  or  common  Sea-pink,  grows  both  on  the 
sea-shores  and  on  the  top  of  the  highest  Scottish  mountains.  Its 
inorganic  chemical  ingredients  are  said  to  vary  in  these  positions 
(T  228).  In  Armeria  the  funiculus  curves  over  the  foramen  of  the 
ovule  in  a  young  state,  but  slips  off  at  the  period  of  fecundation,  and 
allows  an  ovular  process  to  proceed  from  the  exostome  towards  the 
placenta.  In  this  genus  also,  the  scaly  bracts  unite  so  as  to  form  an 
mverted  cylindrical  shcuth  below  the  heads  or  shortened  panicles  of 
flowers.  The  root  of  Statice  caroliniana  is  said  to  be  one  of  the  most 
powerful  vegetable  astringents.  Plumbago  europaa  has  been  em- 
ployed for  the  relief  of  toothache,  and  has  hence  been  called 
Tootbwort  Its  root  is  so  acrid  that  it  is  used  in  Roumelia  for  causing 
issues.  Administered  internally  in  small  doses  it  is  said  to  be  as 
effectual  an  emetic  as  Ipecacuanha.  Some  of  the  species  of  this  genus 
•ct  as  vesicants. 

978.  Order  143. — PUnntsinacnB,  the  Ribwort  Family.  {Motwpet. 
Bypog.)  Calyx  4-parted,  persistent,  testivatioa  imbricate.  Corolla 
monopetalous,  hypogynous,  scarious,  persistent,  with  a  4-parted  limb. 
Stamens  4,  inserted  into  the  corolla,  and  alternate  with  its  segments ; 
filaments  long,  filiform,  folded  inwards  in  the  bud ;  anthers  dithecal, 
versatile.  Disk  inconspicuous.  Ovary  free,  2-4-celled;  ovules  soli- 
tary, or  in  pairs,  or  00;  style  simple,  capillary;  stigma  hijpid,  simple, 
rarely  bifid.  Fruit  an  operculate  cajjsulo  enclosed  within  the  per- 
sistent corolla.  Seeds  sessile,  peltate,  or  erect;  spermoderm  mucila- 
ginous ;  embryo  in  the  a.xis  of  fleshy  albumen,  transverse ;  radicle 
inferior. — Herbs,  which  are  often  st«raless,  with  radical  ribbed  leaves, 
and  spiked  hermaphrodite  flowers,  or  solitary  unisexual  ones.  The 
species  are  chiefly  found  in  temperate  and  cool  regions.  There  are 
3  genera  noticed  by  Lindley,  including  129  species.  Examples — 
Plaaugo,  Littorella. 

979.  The  plants  of  this  order  are  freauently  bitter  and  astringent. 
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twining  indurated  at  the  base  (fig.  682);  limb  entire,  or  toothed  and 
deciduous;  sstivution  plicate  (tig.  681).  Stamens  dtfinite,  hypogy- 
nous  (lig.  682  e);  anthers  dithecal  (fig.  683).  Ovary  superior,  1- 
celled ;  ovule  solitary,  erect;  style  1;  stigma  1  (figs.  682,  684). 
Froit  a  car)'opsis,  enclosed  within  the  enlarged  persistent  tube  of  the 


perianth   (figs.   441,    683,    68G).     Embryo  peripherical  (figs.   522. 


686  e) ;  albumen  farinaceous  ;  cotyledons  foliaceous ;  radicle  inferior 
(figs.  686,  687). — Herbs,  shrubs,  or  trees,  with  opposite,  often  unequal, 
sometimes  alternate  leaves,  and  involucrate  flowers  (figs.  681,  682). 
They  are  natives  principally  of  warm  regions.  Auiliors  notice  lU 
genera,  including  117  species.  Examples — MirabUia  (Nyciago),  Boer- 
haavia,  Pisonia. 

983.  The  plants  of  the  order  have  in  general  purgative  qualities. 
MirabUia  Jalapa  was  at  one  time  considered  the  Jalap-plant,  in  place 
of  Exogoniuin  Putga,  one  of  the  Convolvulacese.  M.  dichotoma  is  ilie 
Marvel  of  Peru,  which  is  commonly  cultivated  in  gardens.  It  is 
called  in  the  West  Indies  "  four  o'clock  ttower,"  on  account  of  openin;» 
its  blossoms  at  that  hour  in  the  allernoon.  Some  of  the  species  of 
Pitonia  present  a  peculiar  arrangement  of  the  vascular  bundles  of  the 
Woody  stem,  which  resembles  in  appearance  that  of  Endogeiis. 

984.  Order  145. — Amaranibnmc,  the  Amaranth  Family.  (Apft.. 
Bypog.)  Perianth  3-5-partite,  hypogynous,  scarious,  persistent,  usually 
with  two  bractlets  at  the  base.  Stamens  hypogynous,  either  5  and 
opposite  the  segments  of  the  perianth,  or  double  that  number,  distinct, 
Or  united,  sometimes  partly  abortive;  anthers  either  dithecal  or  mono- 
thecaL  Ovary  superior,  single,  1-celled ;  ovules  solitary  or  several, 
"mphitropal,  hanging  from  a  free  central  funiculus;  style  1,  or  0; 
ttigma  simple  or  compound.  Fruit  a  utricle  or  a  caryopsis,  rarely 
i^aocate.  Seeds  lentiform,  pendulous ;  testa  crustaceous ;  embryo  peri- 
Pherical ;  albumen  farinaceous ;  radicle  next  the  hilum. — Herbs  and 
shrubs,  with  simple,  oppoute,  or  alternate  exstipukte  leaves ;  flowers 

Itt,  aSft.— Frtilt  endoted  br  the  pcniiteiit  ud  Inilnriiled  bue  of  tb«  perUmtti. 
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I  cf  Ak  order  mn  med  as  esculent  pothoti^ 
,  Spimge,  &fa  ni^farjt,  Beet,  aod  var.  m» 
lUd  Beei  er  Miiigold  Wuzel,  JtripU*  Hortfntii,  Gvia 
Onck,  OlMi|pMfaH  Jmw  JSTflvimt,  English  Mercury.  Tbt  letk 
of  OkMjpadHM  (^HMM  are  iiaad  as  food  in  Pern,  untler  t]M  naot  cf 
petty  riob.  The  phat  grows  at  a  great  elevation.  Its  leaves  an  md 
Tbejr  eoatain  modi  March  and  oil,  combined  with  a  ti«lMr 
»A  agipean  to  reside  in  the  integuments.  Manjr  oMt* 
grow  m  salt  narshe;,  and  are  caUed  Halophytea  (J 
sod  0»Tim,  a  plant).  Tbey  yield  a  quantity  of  soda. 
■ay  be  enumerated  species  of  Salieomia,  Sciaola,  Ha! 
MMUa,  Beet-root  yields  a  quantity  of  sugar.  Awtbrmm  i 
tica  yields  a  volatile  oil,  which  is  used  in  the  cure  of  ' 
of  the  Chenof>od!um$  bare  a  very  fetid  odour.  The  gems 
has  polygamous  tlowers,  and  was  placed  by  Linnana  in  bis  dav  pvy- 
samui.  Scdvadota  pertka,  the  true  Mustard-tree,  •/**•-(  or  tUam^ 
Wipture,  has  been  refi-rred  to  this  order.  Lindley  eofuiden  it  iki 
|rpe  of  a  new  order  in  hi*  Echial  alliance.    The  tree  grewt  ii  9j^  • 
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■nd  it  bas  been  found  in  Ceylon,     Its  root  is  acrid.     Its  tuccalent 
fruit  has  the  tiiste  of  cresses,  and  its  seeds  are  very  gmaU. 

988.  Order  147. — Phyt<ii«ec«ce«e,  the  Phytolacca  Family.  (Apet. 
Paigyn.)  Perianth  4-5-partite.  Stamens  usually  perigynous,  inde- 
finite, or  equal  to  the  segments  of  the  perianth,  and  ^temate  with 
them.  Ovary  of  1  or  several  carpels,  distinct  or  combined ;  ovule  1 
in  each  carpel,  ascending  or  erect ;  styles  equal  to  the  carpels  in  number, 
terminal  or  lateral ;  stigmas  simple  or  divided.  Fruit  fleshy  and  dry, 
indehiscent,  sometimes  samaroid.  Seeds  soUtary,  erect  or  ascending; 
embryo  straight  or  curved ;  albumen  mealy  or  0 ;  radicle  next  the 
hilum. — Undershrubs  or  herbs,  with  alternate,  entire  leaves,  which  are 
often  dotted.  They  are  natives  bo^b  of  tropical  and  warm  countries, 
and  are  found  in  America,  Asia,  and  Africa.  The  order  has  been 
divided  into  two  suborders ; — 1.  Fhytolaccete,  with  ascending  seeds,  em- 
bryo curved  round  mealy  albumen,  and  exstipulate  leaves.  2.  Peti- 
Teriese,  with  an  erect  seed,  exalbuminous  straight  embryo,  and  stipulate 
leaves.  There  are  20  known  genera,  including  about  84  species.  Ex- 
amples— Phytolacca,  Eivina,  Peiiveria. 

989.  There  is  frequently  much  acridity  in  the  plants  of  this  order, 
and  some  of  them  act  as  irritant  emetics  and  purgatives.  The 
moculent  fruit  of  Phytolacca  decandra,  common  Poke,  yields  a  red 
jtaoe.  It  has  been  used  aa  a  remedy  in  cases  of  chronic  syphilitic 
pains,  and  it  possesses  also  emetic  and  purgative  qualities.  The  plant 
u  said  to  yield  much  potash.  Petiveria  alliacea  is  the  Guinea-ben- 
weed,  so  called  on  account  of  these  animals  being  fond  of  it. 

990.  Order  148. — PoiTconsceai,  the  Buckwheat  Family.  {ApeL 
Bypog.  and  Perigyn.)  Perianth  inferior  (fig.  688  c  c),  divided,  often 
coloured  ;  (estivation  imbricate  (fig.  689)l     Stamens  definite,  inserted 


npk  SSMMi— Orgus  of  fhicHflettlon  of  FigopTnim  eaonlcntnm  ( Foljrgnnini  ttgfXfynm), 
kfflacln' 


ns.1 


*4te  tbo  aAtdnl  order  HulrffonnceflB. 

SB.— Vertie*!  •ectlon  of  Uic  flower    e  e,  Perttntli.    <  <,  Outer  lUmeiu,  wblcb  >r«  In- 
( t,  Inixr  tUmnii,  wMch  are  excrorae.    a,  GUndulax  (ppendacei.    a,  Oruf  with  in 
MM  afiU«,  a.    «,  Styles  and  fUgtnu. 
ng.  we.--Dlasnuii  of  the  flower,  ahowlng  Are  dlriiiana  o(  the  Imbricate  periaath, 
M  the  diTtilona,  with  filandi  and  trlaoiiiilar  uotlomlar  orary. 
.  na— Seed  cut  TcrtlcaUj,  ibowUiK  the  embryo  with  lu  mperlor  radlcls  cured  U  tarn 
V  mealy  albuioeiL 
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into  the  bottom  of  the  perianth  (fig.  688  «  e,  e  i) ;  antben  with  Ion 
tudinal  dehiscence.     Ovary  free  (fig.  C88  o),  usually  formed  by  3  < 
pels,  unilocular ;   ovule  solitary,  orthotropal  (fig.  41S)  ;  styles 
gtignuis  equal  to  the  carpels  in  number  (fig.  688  «).     Fruit  •  j 
usually  triangular,  naked  or  covered  by  the  persistent  per 

271).     Seed  erect;  albumen  farinaceous;  embryo  antitropal,  ' 

rally  on  one  side  (fig.  690),  sometimes  in  the  ajcis  of  the  albumm; 
radicle  superior  (fig.  690). — Herbaceous,  rarely  shrubby  plants,  with 
alternate,  stipulate,  or  exstipulate  leaves,  and  oSiea  unisexual  flowe 
They  are  found  in  almost  alt  parts  of  the  world,  more  especially  in  I 
temperate  regions  of  the  northern  hemisphere.  They  grow  in 
waste-grounds,  ditches,  mountains,  &c  The  order  has  been  diridt 
into  two  tribes : — 1  Polygoncae,  with  loose  flowers,  embryo  usually 
abaxial  (fig.  521),  ochreate  stipules  (fif;.  132).  2.  Eriogonesa,  witli 
involucrate  flowers,  embryo  axial,  leaves  generally  exstipuUlt, 
Authors  enamerate  35  genera,  including  500  species.  Fntmpln 
Polygonum,  Rumex,  Rheum,  Eriogonum. 

991.  The  plants  of  this  order  have  astringent  and  acid  properbei; 
some  of  them  are  purgative,  and  a  few  are  acrid.     Their  aatriogeocy 
depends  on  the  presence  of  tannin,  and  their  acidity  chieOy  on  oxalic 
acid.     The  root  of  Polygonum  Bidorta,  Bistort,  so  called  on  aoeouni 
of  its  double  twist,  contains  much  tannin,  some  gallic  aoid  tad  itiidit 
and  is  a  powerful  astringent     The  leaves  of  P.  Hydirmftr,  Yfttm' 
pepper,  are  acrid  and  vesicant.     P.  linctorium  yields  a  bfuo  dye    The 
fruit  of  P.  aviculare  is  emetic  and  purgative.     The  fruit  o{  f'ayopfram 
escvlentum,  and  other  species  of  Buckwheat,  b  used  M  food.    Tbi 
plant  is  cultivated  in  some  northern  countries.     The  leaves  of  J&aM 
acetota,  Common  Sorrel,  and  of  H.  Aoetoidta,  Field  Sorrel,  an  tdi 
and  astringent     The  roots  of  Rumtx  aqiiaiiciu,  Water  Dock,  R  Uf 
drolapatlium.  Great  Water  Dock,  and  of  other  spedes,  an  ncd  w  st- 
tringi'Qts,  and  alteratives,  while  those  of  R.  alpmut,  under  the  nof 
of  Monk's-rhubarb,  were  formerly  employed  as  purgatives.     One  rf 
the  most  important  plants  of  the  order  is  the  Rhubarb-plant    Tb« 
officinal  Rhubarb  is  the  root  of  an  undetermined  species  of  Aaw 
The  extent  of  country  from  which  rhubarb  of  one  kind  or  anotlMril 
actually  collected,  according  to  Christison,  stretches  from  Ladak;  '■ 
77J°  east  longitude,  to  the  Chinese  province  of  Shcn-si,  29*  fulbv 
east,  and  from  the  Sue-chan  mountains,  in  north  latitude  36*,  ocvlf 
to  the  frontiers  of  Siberia,  24°  northward.     The  best  rhubarb  Mini 
to  come  from  the  very  heart  of  Thibet,  within  95"  east  longitode,  sixi 
35"  north  latitude,  five  or  si.x  hundred  miles  north  of  Aaam.    "Dm 
following  are  the  species  Rheum  said  to  yitlJ  rhubarb: — 

1.  Rlirum  rolnafiin,  I.    Thb  hu  p«rhsp<  (he  bmt  tilU  to  b* 

rliubsrb-plani. 
>.  U»mm  mdJiitum,  L.,  which  }-ieIds  much  cl  th«  FVioch  rbubarK 
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8.  Rieiim  nmpac/ttm,  L.     Another  species  yielding  French  rhubarb,  >ud  often  ool- 

livated  in  BriLain  for  ite  acid  petioles. 
4.  Sieum  Emodi,  WalL     This  species  yields  a  kind  of  Hinuihiyan  rhubarb.     Ita 

petioles  an  used  for  their  acid  properties. 
&.  Wiaam  rinponticum,  L.     Used  in  France  and  Britain  in  the  same  way  as  the 

tliird  species. 

6.  ItJieum  liybrulum,  Morr.     Much  cultivated  in  Germany  for  its  root,   and  in 

Briuin  for  its  stallcs. 

7.  Rheum  (feMuMum,  Royls.    A  Himalayan  species. 

8.  JOieum  tpiciforme,  ViiayXe.     Another  Himalayan  species. 

9.  Rhtum  MoorerqftiaittBH,  Knyle.     Another  Himalayan  species 

1 0,  Jtitvm  eroHmerrtuni,  Fisdi.     A  Russian  species. 

11.  Sheum  levcorliaum,  PaU.     A  Siberian  and  Altai  species,  said  to  yield  imperial 

or  White  Rhubarb. 
It.  iUe«m  Catpicum,  Fisch.     A  Capstan  and  Altai  species. 
13.  Sieurn  Ritet,  L,     An  Aifglianit>laii  and  Persian  spedea. 

All  these  species  grow  in  the  cold  parts  of  the  world,  as  on  the  Altai 
ninontains,  in  Siberia,  Thibet,  North  of  China,  and  on  the  Uimalayan 
range.  The  rhubarb  procured  from  one  or  more  of  these  species,  ia 
known  in  commerce  under  the  names  of  Russian  or  Turkey,  Chinese  or 
East  Indian,  and  English  rhubarb,  Khubnrb  contains  raphides  of  oxa- 
late of  lime  (^  18),  along  with  tannin,  gallic  acid,  resin,  and  a  peculiar 
jrellow-coloured  principle  called  rhabarberin,  which  seems  to  be 
identical  with  chrysophanic  acid.  Raphides  form  from  35  to  40  per 
cent,  of  Turkey  rhubarb,  and  give  rise  to  its  grittiness.  These  crystals 
are  less  abundant  in  the  other  varieties  of  rhubarb.  Rhubarb  is 
employed  medicinally  us  a  cathartic,  astringent,  and  tonic,  in  the  form 
of  powder,  pill,  extract,  tincture,  wine,  and  infusion.  Coccoloba 
wifti-a.  Sea-side-grape,  so  called  from  the  appearance  of  its  fruit, 
yields  an  astringent  substance,  called  Jamaica  Kino. 

992.  Order  149. — BeKoniacrse.  the  Begonia  Family.  {Apet.  DicUn.) 
Flowers  imisexual.  Perianth  coloured,  having  usually  4  divisions  in 
the  male  flowers,  and  5  or  8  in  the  female,  some  being  smaller  than 
others  ;  aestivation  imbricate.  Stamens  00,  distinct,  or  united  into  a 
iolid  column ;  anthers  collected  in  a  head,  dithecal,  with  a  thick 
connective,  and  longitudinal  dehiscence.  Ovary  adherent  to  the  tube 
of  the  perianth,  winged,  3 -celled,  with  three  placentas  meeting  in  the 
axis ;  ovules  00,  anatropal ;  stigmas  3,  sessile,  2-Iobed,  somewhat 
spirally  twisted.  Fruit  a  membranous,  triangular,  winged  capsule, 
dehiscing  below  in  a  loculicidul  manner.  Seeds  00,  minute;  testa 
thin  and  reticulated ;  albumen  0  \  embryo  oblong ;  radicle  next  the 
hilum. — Semi-succulent  herbaceous  plants  and  undcrshrubs,  with 
alternate  oblique  leaves,  having  large  scarious  stipules.  They  are 
sometimes  called  Elephant's-ear,  from  the  form  of  the  leaves.  They 
are  natives  of  warm  countries,  as  the  Enst  and  West  Indies,  and  South 
America.  The  stomata  on  the  lower  side  of  the  leaves  of  many  of  the 
■pedes  of  Begonia  are  arranged  in  clusters,  and  exhibit  a  beautiful 
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appearance  under  the  microscope.  Thevr  leaves  and  yoang  i 
acid,  and  have  been  used  for  tarts.  Their  roots  are  astringent 
slightly  bitter.  Begonia.  Miqua  is  said  to  hare  ptirgatire  roota,  and] 
is  sometimes  called  wild  rhubarb.  There  are  42  genera,  and  17 
known  species.     Krample — Begonia. 

993.  Order  150.— Laances.the  Laurel  Family.     (Apet  I'*rigy*j^ 
Perianth  with  4  or  6  divisions,  which  are  usually  in  i  raws  (fi 
G91,  692),  the  limb  sometimes  obsolete ;  (estivation  imbricate  (fig.  I 
Stamens  perigynoos,  definite,  often  twice  as  many  as  the  AraiaH  of 


the  perianth,  and  arranged  usually  la  two  rows ;  tliose  of  the  nut* 
row  (often  three)  being  frequently  sterile  (staminodia),  (fig.  693  « ») 
while  those  of  the  outer  (often  six  in  number)  are  fmile  (figs. 
693  ef) ;  if  the  inner  stamens  are  fertile,  they  are  extrorse,  wh" 
outer  are  introrse ;  filaments  of  the  inner  row  often  with  gli 
their  bn.Mj  (ligs.   32j,  694  g) ;  anthers  2-4-celled,  cells 

flat-  CS1.4S7.— OripADi  of  frnctlflcAtlon  of  Clniumomvni  ujUmIcud  Ct^srai 
to  iUnmt*  Um  Bsuml  onler  Launmc 

Fla  ML— fVnrar  nUt*.  with  6.diTld«l  pfrUnth. 

T\g.  Ml.— Dtasna  of  tiu  Buirsr,  villi  fix  Imbrlcmte  dlrlalou  of  Um  pwlasik  i 
!•««  lb*  oater  ilz  iBlntn,  tin  Isaar  thrae  atmna ;  (landalar  diak,  aad 

nc.  «a— Tha  Sowar  cot  mttanjr.  e,  Tba  perianth.  «/,  FartUa  ( 
latiwaaSaMirBBW  tt.  Starila taaar alaBant  vltb  gtandular  toSM 
paiDtaknH  ontle.    «,  Strle.  anS  obtoaa  MIsiDa. 

riC- <M  — Siekmcn  Kparatcd.  /,  FlUmaat  «Uh  tvo  slaaSalartodla^f  IkallSilaik 
tbar  arith  TaltT* 

nc-  <M.— Anther  rlrawl  •FparatelT.  ilMwInf  Mi  owSa  of  SahkMMI 
Ibar  kaiKttniliiikl  \»u rt. 

tin.  MK  —  I  mil.  <r  hich  U  facrolrat  and  panlanr  eocloaad  la  Ika  p«lt 

Fis  417.— Tbp  fniit  deprlred  at  the  penantb,  and  cm  Tortical^.    |^ 
€t  tba  aaail.    c  £mbora 


longitudinal  valves  (figs.  325,  695).  Ovary  superior,  unilocular  (fig. 
693  o) ;  ovule  solitary,  pendulous  (fig.  693) ;  style  simple  ;  stigma  ob- 
tuae  (fig.  693  a).  Fruit  baccate  or  drupaceous,  naked,  or  covered  by  the 
enlarged  perianth  (fig.  696);  peduncle  of  the  fruit  sometimes  becom- 
ing fleshy.  Seed  solitary,  pendulous  ;  albumen  0 ;  embryo  inverted 
(fig.  697  e) ;  cotyledons  large,  plano-convex,  peltate  near  the  base ; 
radicle  very  short,  superior ;  plumule  conspicuous.  Trees,  with 
exstipnlate,  alternate,  rarely  opposite  leaves ;  sometimes  twjr.inp,  para- 
sitic, and  leafless  herbs  or  undershrubs.  They  are  natives  chiefly  of 
the  tropical  regions  of  Asia  and  America.  Few  are  found  in  Africa. 
Tlie  order  has  been  divided  into  two  suborders : — 1.  Laureie,  true 
Laurels,  trees  with  leaves,  i!.  Cassytiieae,  Dodder-laurels,  climbing 
par-Tsitic  plants  without  leaves.  There  are  56  known  genera,  and 
470  species.  Examplea — Laurus,  Cinnamomum,  Persea,  Nectandra, 
Tetranthera,  Cassytlia. 

994.  The  plants  of  this  order  are  in  general  aromatic  and  fragrant. 
Many  of  thera  yield  volatile  and  fixed  oils,  others  furnish  caitiphor, 
and  others  have  bitter  and  tonic  barks.  Some  supply  useful  timber. 
Lauru*  nobiU's  is  the  Victor's-laurel,  the  leaves  of  which  wcro  used  to 
erowu  the  conquerors  in  battle,  and  in  the  Olympic  games.  It  ia 
probably  the  mtlt  of  the  Bible.  It  is  often  called  Sweet-bay,  and  is 
quite  distinct  frum  the  common  Bay,  or  Cherry-laurel  (Certuus  Lauro- 
eerasut),  both  as  regards  structure  and  properties.  It  does  not  yield 
•ny  hydrocyanic  acid.  The  leaves  and  fruit  are  used  medicinally  as 
aromatic  stimulants.  The  leaves  contain  a  volatile  oil,  and  the  dark- 
coloured  fruit  yields,  by  expression,  an  odoriferous  concrete  oil  of  « 
green  colour,  called  Oil  of  Bays.  It  is  the  only  species  found  in  Europe 
in  a  wild  state.  Camphora  offidnarum  (Laurus  Camp/iora),  a  native 
of  China,  Japan,  and  Cocbin-China,  is  the  Camphor-tree.  Many 
plants  supply  a  kind  of  Camphor,  but  the  common  camphor  of  the  shops 
is  the  produce  chiefly  of  this  tree.  AU  parts  of  the  tree  supply  it,  but 
it  is  obtained  principally  from  the  wood  by  distillation  and  subsequent 
sublimation.  It  is  used  in  medicine  as  a  sedative  antispasmodic,  in 
the  form  of  mi.xture  and  tincture.  The  Borneo  camphor  has  been 
noticed  under  the  natural  order  Dipterocarpaceae  {%  789).  Sasaa/raa 
officinale  {Launa  Satsajrag),  is  an  American  tree,  the  root,  vrood,  and 
flowers  of  which  have  been  used  in  medicine.  The  root  is  prescribed 
in  Britain  as  a  warm  aromatic  stimulant  and  diaphoretic.  It  contains 
a  volatile  oil.  A  kind  of  Sassafras  oil  is  procured  from  Nectandra  or 
OcoUa  q/mbarum  on  the  Casiquiare  river  in  S.  America.  Cinnamo- 
mum zeylanicum  (^Laurus  Cinnamomum),  is  the  true  Cinnamon-tree, 
cultivated  in  Ceylon.  It  attains  the  height  of  30  feet  The  bark  of 
the   tree   constitutes  the   cinnamon    of  commerce,  the  pojp  of  the 

Bible.    The  young  twigs  about  three  years  old  furnish  the  bett 


twigs  are  aot 

tabe  tlte  dikf  warae  ef  Ih* 
dw  mp  of  tke  Bibb,   h 

pMlieiilais.     Iti  IcBVCiuc 

!  dne  ribi,  wbieli  oeilene  ialo  aae  at  Iht 

1  ia  Inra  hn«  the  taate  of  cuMft- 

I  of  Ac  pfaat  •boot  tweatr  ft«t  bjgh  ia  the 

f  vnch  Dom  fioven  vcpssvly  ctcs  y  Tbb^ 

frvUk     OBn>-lM(nc  n  unpottod  B^Mft 

it  jiddt  a  yellow  Toladle  oQ  called  Oa  of 

oB  

t  badi,  vhidi  eoonit  of  the  flower-bad 

f  the  piodnee  of  the  Oaiii  haik  tree.    They 

f,  tmi  thej  hare  the  flavoor  and  poa- 

~  >  ipptaw  to  be  the  pruduoe  af  aaolher 

m  Bkiliih  Goiana,  jidds  a  bark  known  m  the 
Behmu  haik.  Ihe  wood  of  the  tree  b  haponed  Cor  ihiB-bdUiB^ 
wiwthe  aaawofGieea-beaft.  The  balk  wh  med  by  Dt;  Bo&^  ah* 
luliaul  AeeiiaiaiFi  of  aa  alkaloid  caBed  Bebeenne.  Dr.  DoinN 
—  'M  "-  "  •  itpiii«,aKl  feoad  aka«  with  it  aaoilMr  albial 
aiMBB  s^aBM^  nri^NMte  of  Bebeenae  v  weed  as  aa  aatipefioaiai 
TheeatyUBBiefdbenadeaalaiaaMieh  starch,  and  are  used  lor  feci 
Rmmm  fn^mimm  {Lmmm»  Aram)  yidds  a  pear^haDed  iamdiiii 
fivit  callad  Awieado  or  AUg^tor-pear,  or  SabaltcfaVbottcr.  h 
asMitea  a  fiaad  oA.  ThecioTaamtawgsef  Madagaaear  are  poJaca* 
vf  SftitkopuffKittik  arsaHtaaati  and  BmiBaa  mtaien  art  the  produci 
of  Qjfttomym  —  inisai.  Bmtom  edbrJfSrwi  b  the  Spiea-weod  ar 
Ferer-baah  of  Korth  America. 

MS.  Order  151.     M>rtMHa«»».  the  Kntmeg  Faadjr.     (Aftt  O- 

ebi.)     Flowen  unisexoaL     Perianth  trifid.  rartiy  qtiadtifid,  la  thi 

fcaale  deciduous;  aestiraticm   Tslyate.       Stameas  8-lS:   filaaieMa 

eeatbiaed  into  a  cjUnder;  anthers  noited  or  diniact,  dithaeal,  ex> 

me,  dehiscing  longitndinallj.     Oruj  free,  oonpoafd  of  oae  tr 

«  carpels,  unilociilar ;  ontle  solitary,  erect,  aaatrofial :  stjW  ««n 

>j  atigma  aomewhat  lobed.    Fruit  socctiletit,  l-edWd,  3-«alr*d 

•oUtary,  ttsually  coTered  by  a  laciniated  ariUoa ; 
ttVfwl,  at  the  base  of  ruminate  albumen ;  cotytedoaa  I 
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radicle  inferior. — Trees  with  alternate,  exstipulate,  entire,  not  dotted 
leaves.  Natives  of  the  tropical  regions  of  Asia  and  America.  There 
are  5  known  genera,  and  between  30  and  40  species.  Example — 
Myristica. 

996.  Acridity  and  aromatic  fragrance  are  the  properties  of  the 
order.  The  most  important  plant  is  Myristica  offidnalui  (Af.  moschata 
or  aromalica),  a  tree  attaining  a  height  of  thirty  feet,  fouQd  in  the 
Molaccas,  and  cultivated  in  many  tropical  countries.  The  fruit  is 
drupaceous,  and  opens  by  two  valves  when  ripe,  displaying  the  beau- 
tiful reticulated  scarlet  arillus  which  constitutes  mace.  Within  this 
\»  a  thin,  hard,  dark-brown,  glossy  shell,  covering  the  kernel,  which 
is  the  nutmeg  of  the  shops.  It  is  said  that  a  single  tree  will  yield  on 
an  average  about  six  pounds  of  nutmegs.  By  expression  they  are 
made  to  yield  a  concrete  oil  called  Adeps  MyristiaB,  or  sometimes 
erroneously  oil  of  mace.  A  volatile  oil  is  also  procured  by  distillation. 
Mace  is  an  arillode  or  additional  covering  of  the  seed  commencing  at 
the  exostoroe  (^  581).  It  has  a  fine  crimson  hue,  and  yields  a  tatty 
matter  and  volatile  oil,  resembling  those  of  the  nutmeg.  Nutmeg 
and  mace  are  used  medicinally  as  aromatic  stimulants  and  condiments. 
In  large  doses  they  have  a  narcotic  effect.  The  fle«hy  part  of  the 
fruit  is  used  as  a  preserve.  The  kernels  of  Myristica  lomenloaa  are 
also  used  as  aromatics,  under  the  name  of  wild  or  male  nutmegs. 
The  bark  of  many  plants  of  the  order  yields  an  acrid  juice,  which  is 
•ometimes  of  a  crimson  colour.   A  red  pigment  is  furnished  by  Pyrrliosa 

997.  Order  152. — Proiracew,  the  Protea  Family.  (Apet.  Perigyn.) 
Perianth  more  or  less  deeply  4-divided  ;  sstivation  vidvate.  Stamens 
perigynous,  4  (I  sometimes  sterile),  opposite  the  segments  of  the 
perianth ;  anthers  dithecal,  with  longitudinal  dehiscence.  Ovary 
tingle,  superior,  unilocular ;  ovules  single  or  in  pairs,  anatropal  or 
ampbitrupal  ;  style  simple ;  stigma  undivided,  discoid.  Fruit  dehis- 
cent or  indehiM;ent.  Seed  exalbuminous,  sometimes  winged  ;  embryo 
straight ;  cotyledons  2  or  more ;  radicle  inferior,  next  the  hilum. — 

lirubs  or  small  trees,  with  hard,  dry,  opposite  or  alterntite,  exstipulate 
tves.  They  are  natives  principally  of  Australia  and  the  Cape  oi 
Hope.  In  genenit  they  occur  in  land  unfit  for  cultivation,  and 
ddom  attain  to  a  considerable  size.  The  order  bos  been  divided  into 
two  sections: — 1.  NucumcntnceaB,  with  uucumentacvous  indehiscent 
fruit.  2.  Folliculares,  with  follicular  dehiscent  fruit.  Lindlcy  mentions 
46  genera,  including  G.Vl  species.  Examples — Protea,  Persoonia, 
Orerillea,  Ilakea,  B.inksia,  Dryandra. 

998.  I'he  plants  of  this  order  have  no  medicinal  properties  of  im- 
portance. They  present  great  diversity  of  appearance,  hence  the  nam* 
of  the  order,  and  they  are  cultivated  for  their  handsome  habit,  and 
the  peculiarity  of  their  flowers.     The  clustered  cone-like  heads  of  the 
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flowers  of  Danksias  have  a  remarkable  appearance.  In  OrttUba 
style  IS  at  first  bent  downwards,  and  the  discoid  stigma  is  enclosed 
within  the  upper  part  of  the  perianth,  where  the  anthers  are  placed; 
but  after  the  pollen  has  been  scattered,  the  stigma  is  enaoeipBttd,  sod 
the  style  rises  upwards.  The  fruit  and  seeds  of  a  finr  pbuUi  of  tbi 
order  are  eaten,  and  the  wood  is  used  for  economicftl  purpoiei 
Guevina  AveUana  yields  nuts,  which  are  sold  in  Chili  under  the  nam 
Avellano.  Protea  mellifera  is  called  Sugar-bush,  on  account  of  tW 
honey  furnished  by  its  flowers.  Leucadeiidron  arytnjevm  is  theSil«S^ 
tree  or  Witteboom  of  the  Cape.  The  bark  of  Protta  gremdilkn, 
called  Wagenboom,  is  used  by  the  Cape  settlers  in  diiurhosa.  It 
attains  a  height  of  8-14  feet,  and  its  wood  supplies  fuel  at  Sinos^ 
Town.     Grevillea  robusla  is  called  Silver-oak. 

»99.  Order  158.— EbMisnacra.  the  Oleaster  Family.  (Aptl.  DiA, 
and  Perigyn.)  Flowers  usually  unisexual,  rarely  hennapimdila 
Male  flowers  amentaceous,  with  2-4  leaves  forming  the  pcranlki 
stamens  3,  4,  or  8;  anthers  nearly  sessile,  dithecal,  intion^  sal 
dehiscinft  lon^tudinally.  In  the  female  and  hermaphrodit«  flowm 
perianth  tubulur,  persistent,  with  an  entire  or  2-4-tootbed  limb.  IM, 
fleshy.  Ovary  superior,  1-celled;  ovule  solitary,  ascending 
short  funiculus,  anatropal ;  style  short ;  stigma  simple,  snbulatA  _ 
dular.  Fruit  a  crustaceous  achsenium,  enclosed  within  the  eiiliipl] 
succulent  perianth.  Seed  ascending ;  embryo  straight,  surroundsd  bf 
thin  fleshy  albumen ;  cotyledons  fleshy ;  radicle  inferior. — Trwa  * 
shrubs,  with  alternate  or  opposite,  entire,  exstipulate  le.ives,  whidi  M 
often  covered  with  scurfy  scales  (fig.  83).  They  are  found  in  all  fUt 
of  the  northern  hemisphere.  They  have  no  marked  mediciiial  |i^ 
perlies.  The  fruit  of  some  is  eaten,  flippophoi  rhammoUu,  9m 
Buckthorn,  is  furnished  with  sharp  spines,  and  forms  a  gu«d  htif 
near  the  sea.  Its  fruit  is  eaten,  althoDgh  it  is  said  bjr  soiae  to  ki* 
narcotic  qualities.  The  plant  yields  a  yellow  dye.  The  fruit  ^ 
Elaagnus  parvifolia  is  eaten.  Its  flowers  are  highly  fragnai,  M< 
abound  in  honey,  which  is  esteemed  as  a  remedy  for  mnlignaot  fnw 
in  some  parts  of  Europe.  Tliere  are  4  known  genera,  and  SO  ipUM 
Examples — Elxagnus,  Hippophae. 

1000.  Order  154.— Pcairac««,  the  Sarcocol  Family.  (ApH.  Ptn/f^ 
Perianth  coloured,  salver-shaped,  with  a  4-lobed  limb,  aad  wA  ■" 
or  more  bracts  at  its  base,  persistent.  Stamens  perigyvons  ■''^'^i 
or  8,  alternate  with  the  lubes  of  the  perianth ;  anther*  dhhccal,  bbMlll 
Ovary  superior,  4-celled  ;  ovules  usually  in  pairs,  collateral.  anrtiMlll 
ascending  or  suspended;  style  simple;  stigmas  4.  Fmii  a  i-aWi 
4-valved  capsule.  Seed  erect  or  pendulous;  teata  btiiil*;  kftM] 
with  a  fungus-like  aril ;  nucleus  a  fleshy  mass,  witboak 
albumen  or  embryo. — Shrubs,  with  opposite,  entire,  e: 
Tlicy  are  found  at  the  Cape  of  Good  Hope.     Tbej  bavW  ao  I 
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rtiea  of  importance.  The  gum-resin  called  Sarcocol  is  said  to  b« 
iced  on  the  perianth  of  Ptnma  Sarcoeolla,  and  other  species, 
jkare  two  sections  of  this  order: — 1.  Penteese,  estivation  valrate, 
Ih  4,  connective  fleshy,  ovules  ascending.  2,  Geissolomese,  esti- 
t  imbricate,  stamens  8,  connective  not  fleshj,  ovitles  suspended. 
|are  6  known  genera,  and  21  species.     Examples — Pensa,  Geis- 

11.  Order  155. — Thrmuimmttim,  the  Daphne  FamUy.  (Apet 
■n.)  Perianth  tubular,  coluured,  4-  rarely  6-cleft,  inferior; 
jbDally  with  scales  in  its  orifice ;  (Estivation  imbricate.  Stamenf 
^ous,  definite,  often  8,  <sometimcs  4  or  2  and  then  opposite  the 
of  the  perianth ;  anthers  dithecal,  with  longitudinal  dehis- 
Ovary  free,  1-celled;  ovule  suspended,  anatropal  (fig.  426); 
stigma  undivided.  Fruit  either  nut-like  or  drupaceous, 
olitary,  pendulous ;  albumen  0,  or  thin  and  fleshy ;  embryo 
I ;  cotyledons  plano-convex,  or  somewhat  lobed  and  shrivelled ; 
superior. — Shrubby,  rarely  herbaceous  plants,  with  alternate, 
iite,  entire,  exstipulaie  leaves.  Natives  of  various  parts  of  the 
J  both  in  warm  and  temperate  regions.  There  are  two  sections 
a  order: — 1.  Daphneie,  with  hermaphrodite  or  rarely  unisexual 
a,  and  plano-convex  cotyledons.  2,  Hernandiea},  with  poly- 
flowers,  and  lobed  and  shrivelled  cotyledons.  Authors  enu- 
48  genera,  including  310  species.  Examples — Daphne  (Thy- 
Passerina,  Fimelea,  Gnidia,  Lagetta,  Exocarpus,  Uernandia, 


The  bark  of  many  of  the  plants  is  acrid  and  irritant,  the 

often  narcotic.     The  bark  of  the  root,  as  well  as  that  of  the 

of  Daphne  Mezereum,  Mezereon,  is  used  in  decoction  as  a 

tic  in  cutaneous  and  syphilitic  affections.     In  large  doses  it 

an  irritant  poison,  causing  hypercatharsis ;  and,  wlien  applied 

aally,  it  acts  as  a  vesicant.     It  contains  a  neutral  crystalline 

iple  called  Daphnein.     The  succulent  fruit  is  also  poisonous.    The 

of  Daphne  Gnidium,  D.  alpina,  D,  Cneorum,  D.  pontica,  and  D. 

'olti.  Spurge-laurel,  have  similar  properties.      The  berries  of 

W  Laureoli  are  poisonous  to  all  animals  except  birds.     The  fruit 

'ia  paliutris,  Leather-wood,  is  said  to  be  narcotic     The  bark  of 

»f  the  plants  is  made  into  ropes  and  paper  (fig.  101).     The  inner 

€ Ijoqetta  lintearia  {Daphne  Lfigelta.)  when  cut  into  thin  piece* 

(laceration,  assumes  a  beautiful  net-like  appearance,  whence  it 

oeived  the  name  of  Lace-bark.     The  bark,  young  leaves,  and 

r  Jfemandia,  are  slightly  purgative.     The  seeds  of  Inocarpui 

f  lave  the  taste  of  chestnuts,  and  are  eaten  when  roasted. 

03.   Order  16G. — AqniiariacrtB,  the  Aquilaria  Family.     (Apet. 

.)     Perianth  coriaceous,  imbricate  or  tubular,  limb  4-5-lobed ; 

ID  imbricate.     Stamens  usually  10  fertile,  alternating  with  10 
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Sterile,  ia  the  form  of  petaloid  scale*,  sometimes  8  or  3 ;  6IanM 
lerted  into  the  orifice  of  the  perianth,  often  united;  anthers  i" 
with  longitudinal  dehiscence.  Ovary  free,  ovate  compressed,  2- 
oTnles  2,  suspended,  anotropal ;  stigma  osaalty  sessile,  Urge  and  ■■pi^ 
Fruit  a  pynform,  sessile,  or  stipitate  2'ValTed  capmte,  or  dn^- 
ceous  and  indehiscent  Seeds  2,  one  on  each  placenta,  pendtiloaa ; 
albumen  0;  cotyledons  deshy,  hemispherical ;  radicle  straight,  snperior 
— Trees,  with  alternate  or  opposite,  entire,  stalked,  and  extlipulsu 
leaves.  They  are  natives  of  the  tropical  regions  of  Asi».  They  haw 
no  known  medical  properties.  Aqailaria  ovala  and  AgaQodmn  tat- 
nisb  a  fragrant  wood  called  Eagle-wood,  or  Aloes-wood.  It  b  pro- 
bably the  srtnn,  the  trees  of  Aloes  or  Lign- Aloes,  of  the  Bible,  yield- 
ing an  aromatic  perfume.  It  has  been  considered  a  cordial  br  too* 
Asiatic  nations,  and  has  been  prescribed  in  Europe  in  gout  and  rbfa- 
matism.  There  are  7  genera  noticed,  including  l^specieaL  Bitwflm 
— Aquilaria,  Gyrinopsis. 

1004.  Order  157. — Chainniac**,  the  Chailletia  Family.  {Apt 
Perigt/TL)  Perianth  5-parted,  with  an  incurved  valvate  lestivation. 
Stamens  inserted  into  the  base  of  the  perianth,  5  inner  fertile  oppoau 
the  segments  of  the  perianth,  5  outer  sterile,  petaloid,  osaally  witi 
glands  at  their  base ;  anthers  ovate,  versatile,  dichecaL  Ovary  6er, 
2-  3-celled;  ovules  twin,  pendulous;  styles  2-3,  distinct  or  comfaiMd: 
stigmas  capitate  or  obscurely  2-lobed.  Fruit  dry,  1-  2-  or  S-««llnL 
Seeds  solitary,  pendulous,  exalburoinous ;  embryo  thick ;  cotyMca 
fleshy;  radicle  superior. — ^Trees  or  shrubs,  with  alternate,  stipabK 
leaves,  and  a.xillary  peduncles,  often  cohering  to  the  petiole.  'Diej 
are  natives  of  the  warm  parts  of  Africa  and  South  Amerioa.  Tls 
fruit  of  Chailletia  loxiearia  is  said  to  be  poisonoos ;  it  is  csilled 
bane  in  Sierra  Leone.  There  are  4  genera,  and  10  ^>«des 
Examples — Chailletia,  Tapura. 

1005.  Order  158.— n._Tdsre».  the  Samyda  Family.  {Afttf^ 
gi/n.)  Perianth  4-5-divided,  usually  coloured  inside ;  SHtivaUee  iO^ 
what  imbricate.  Stamens  inserted  into  the  tube  of  the  BOiML 
2,  3,  or  4  times  as  many  as  its  divisions,  either  all  fertile,  or  urn  ■!» 
nate  ones  sterile,  shorter  and  fringed;  filaments  monadelpboo* •  At 
base;  anthers  erect,  ovate,  2-celled.  Ovary  free,  1 -celled^ 
00,  attached  to  parietal  placentas,  semi-anatropal ;  style  1, 
stigma  capitate  or  slightly  lobcd.  Fruit  a  coriaceous,  oaflo 
valved  capsule,  pariLolly  dehiscent.  Seeds  00,  fixed  imgnlartyoir^ 
pulpy  inner  surfhce  of  the  valves,  with  a  fleshy  ariUns,  and  a  I 
hilurn ;  embryo  large,  in  the  midst  of  oily  or  fleshy  alboma; 
dons  ovate,  foliaceous ;  radicle  pobting  to  the  extremitv  KOOl 
the  hilura. — Trees  or  shrubs,  with  alternate,  simple,  Mipukta  Ibw*J 
usually  having  peMuud,  ici\ui&^(st  linear  marking*.  Natms  of  irl*' 
eal  regions,  oV^teB'j  m  kmerw*.    ^xo«  r&  "itvt  v^iw?*!  of  CaMvii  <«•  | 
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otitor  and  astringent  A  decoction  of  the  leaves  of  Caaearia  Lingua, 
culled  by  the  Brazilians  Cha  de  Frade  and  Lingua  de  Fin,  is  also  used 
internally  in  inflammatory  disorders  and  malignant  fevers.  There 
are  6  known  generii,  and  82  species.     Examples — Sarayda,  Cascaria. 

1006.  Order  159. — BemnUacrK,  the  Horoalia  Family.  {Aprf. 
Perigijn.)  Perianth  funnel-shaped,  with  5  to  15  divisions,  and  having 
usu.iily  alternating  petaloid  segments,  and  glands  or  scales  in  front 
of  the  outer  divisions.  Stamens  jierigynoua,  either  single  or  in  parcels 
of  3  or  6,  alicrnating  with  the  outer  divisions  of  the  perinnth  ;  antlien 
dithecal,  with  longitudinal  dehiscence.  Ovary  partly  adherent  to  the 
tube  of  the  perianth,  1-celled;  ovules  numerous,  anatropal,  pendulous, 
attached  to  2,  3,  or  5  parietal  placentas ;  styles  3-5,  simple,  filiform, 
or  subulate.  Fruit  either  baccate  or  capsular.  Seeds  smatl,  ovate ; 
embryo  in  the  axis  of  fleshy  albunaen ;  cotyledons  leafy ;  radicle 
superior. — Trees  or  shrubs,  with  alternate  leaves,  having  deciduous 
stipules.  Many  look  upon  the  petaloid  division  of  the  perianth  as 
true  petals.  Lindley  puts  this  order  in  his  Cactal  alliance,  and  con- 
(iden  it  as  allied  to  Loasacese.  It  contains  tropical  plants,  which  do  not 
poBMH  any  important  properties.  Authors  mention  9  genera,  includ- 
ing 32  species.     Examples — Homalium,  Nisa 

1007.  Order  160. — Samniacnn  the  Sandal-wood  Family.  (Apet. 
Epujyn.)  Perianth  superior,  4- 5-cleft;  aestivation  valvate.  Stamens 
4-5,  opposite  the  segments  of  the  perianth,  and  inserted  into  their 
bases.  Ovary  coherent,  1-celled  ;  ovules  1-4,  pendulous  from  the  apex 
of  a  central  placenta;  style  1 ;  stigma  often  lobed.  Fruit  nut-like  or 
drupaceous.  Seed  solitary;  embryo  minute,  in  the  axis  of  fleshy 
albumen ;  radicle  superior. — Trees,  shrubs,  or  herbs,  with  alternate  or 
oearly  opposite  exstipulate  leaves.  Found  in  various  parts  of  the 
world,  as  Europe,  Asia,  America,  and  New  Holland.  Authors 
give  21  genera,  including  115  species.  Exwnples — Santalum,  Osyris, 
Thesium. 

1008.  Some  are  astringent,  others  yield  fragrant  wood.  Santalum 
album,  and  other  Indian  and  Polynesian  species,  yield  Sandal-wood, 
which  is  used  both  medicinally  and  as  a  perfume.  The  seeds  of  some 
of  the  plants  of  the  order  are  eaten.  The  species  of  Tlieshtm  seem  to 
be  root-parasites.  The  large  seeds  of  Pijndaria  oleifera,  Buffido-tree, 
or  Oil-nut,  yield  a  fixed  oil. 

1009.  Order  161. —  *rt.ii»i»chu*e»,  the  Birthwort  Family.  {Apet. 
Epigyn.)  Perinnth  adherent,  tubular,  3-cleft  (fig.  699),  regular  or 
sometimes  very  irregular  (fig.  698) ;  ajstivation  valvate  or  induplicate. 
Stameus  6-12,  epigynous,  distinct  or  gynandrous  (fig.  701).  Ovary 
inferior.  3-6-celled  (figs.  700,  702)  ;  ovules  00  (fig.  700),  anatropal, 
horizontal;  style  simple,  short ;  stigmas  nidiating,  3-6  (fig.  701  a). 
Fruit  dry  or  succulent.  3-6-celled  (fig.  703).  Seeds  (fig.  704)  numer- 
ous; embryo  very  minute,  at  tlie  base  of  fleshy  albumeo.  (^^.1^a^\ 


and  solitary  axillary  flowers.  Found  in  abundance  in  ibt  «■■ 
regions  of  South  America,  and  growing  also  in  the  t«a>penia  ari 
cold  regions  of  Europe,  Aaia,  and  America.  There  are  10  bw*> 
genera,  and  134  species.     Examples — Alarum,  Ari«tolochia. 

lUlU.  The  plants  of  the  order  are  generally  bitter,  tonic,  and  ithnt- 
lant.  Some  are  acrid,  and  act  as  emetics.  The  leare*  of  Alarm 
europceum  are  used  as  an  acrid  emetic  under  the  name  of  AHn*^**- 


FUn.  •M-TOf.-  OrRaiu  of  fractlflcatlon  of  AiiitalochU  ClasMltli,  to 
AriicalarhUoec. 

F1|t  88&— nower  entlrf.  oon«lsting  of  an  Inferliu-  owy,  and  a  lyttw, 
ihaprd  partanth.     a,  Part  of  the  perianth  adherant  lo  Iho  ovary.    (,  Pan  <r  ttw 


ihaped 
prnanl 


lanlh,  with  a  nrollen  poitlon  at  the  iMaa,  aadealac  the  anlhen  anil  itisaia.    4  I 
lanth  pnlaomd  laleraAjr  In  a  tonne  like  fcrm- 
nc  «ap,— Diagram  of  the  flower,  ahow lag  three  4lTMMfa(tk«| 


perianth  i 


•.OnrfvUki 


eeUa  of  the  ovary. 

Flf.  7M.—L<oirer  part  or  the  flower  cat  Tertkanj. 
atlOK  Btifma.    a,  Antherm.    c.  Swollen  pttrt  of  the  tobe  of  thit  pertaMlk 

Pig.  7ut.— f,  StiriTi*  with  th^  antlien  Adhering  to  the  colunm  In  pain 
C  ttwoUni  part  of  tlie  tube  of  the  perlantlL 

Fig.  701— llorliontal  lectlon  of  the  six  .celled  onrj. 

PhC  m.-RIpe  fruit     Fig.  70«.-Angnlar  ared. 

Pig.  ItH.— Seed  cat  vertlcaUy.    I,  latagnnaeal  thlokaiied  Dear  dM 
•prrm.    f,  Mlnole  embryo. 

yig.  rod.— Sahryu  teparalad,  wltii  ootyledooa  and  ndklik 
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The  root*  appear  to  have  greater  activity  than  the  leaves.  The 
powdered  root  and  leaves  enter  into  the  composition  of  cephalic  snuffs, 
which  cause  sneezing  by  their  irritation,  and  are  used  in  cases  of  head- 
ache and  ophthalmia.  An  active  crystalline  substance,  called  Asarin, 
exists  in  the  plant.  Asarum  caaadense,  Wild  Ginger,  or  Ciinada 
Snake-root,  is  used  as  a  spice  in  Canada.  The  shrubby  species  of 
Arutolodtia  have  a  peculiar  arrangement  of  vascular  bundles  in  their 
wood.  There  are  no  concentric  zones,  but  a  number  of  separable 
wedges  (^  90).  The  name  of  Binhwort,  given  to  Aristolochias, 
depends  on  their  supposed  action  on  the  uterus.  Some  of  them  are 
used  asemmenagogues.  The  root  of  ArisiolocMa  serpentaria,  Virginian 
Snake-root,  is  a  stimulant  tonic.  The  plant  is  a  native  of  the  United 
States.  It  was  formerly  used  as  an  antidote  to  snalce-poison.  It  is 
now  employed  occasionally  as  a  tonic  diaphoretic.  Arutolochia  longa, 
rotunda,  and  Clematitit,  were  celebrated  in  ancient  times  as  uterine 
remedies.  The  roots  of  many  of  the  species  have  a  strong  aromatic 
tsste.     Those  of  Arislolochia  anguicida  arc  said  to  stupify  snakes. 

101 1.  Order  1 62. — Ncpenikacca,  the  Pitcher-plant  Family.  {Apet. 
DicUn.)  Flowers  dioecious.  Perianth  4 -parted,  inferior;  aestivation 
imbricated.  Male  flowers :  stamens  united  in  a  solid  central  column ; 
anthers  about  16,  Ibmiing  a  spherical  head,  extrorse,  and  with  longi- 
tudinal dehiscence.  Female  flowers:  ovary  free,  four-cornered, 
4-oelled;  ovules  00;  stigma  sessile.  Fruit  a  4-celled,  4-valved 
capsule,  with  loculicidal  dehiscence.  Seeds  00,  ascending,  very 
minute,  fusiform,  with  a  loose  testa ;  nucleus  less  than  the  seed,  sus- 
pended by  the  chalaza ;  embryo  in  the  midst  of  fleshy  albumen ; 
cotyledons  plano-convex ;  radicle  pointing  to  the  hilum. — Herbs,  or 
half-shrubby  plants,  with  alternate  leaves,  slightly  sheathing  at  the 
base,  having  a  foliaceous  petiole,  which  forms  an  ascidiuin  at  its 
extremity,  and  the  lamina  in  the  form  of  a  lid  (6g.  184).  Natives  of 
swampy  ground  in  the  East  Indies  and  China.  Tliey  have  no  known 
properties.  The  pitchers  have  been  found  to  contain  a  solution  of 
binoxalate  of  potash.  Some  chemists  hare  detected  muriate  of  soda, 
maKc,  and  other  acids  in  them.  Spiral  vessels  abound  in  all  paru 
of  the  pitcher  plants ;  and  the  woody  bundles  are  without  concentric 
zones.     Lindley  gives  1  genus,  and  8  species.     Example — Nepenthes. 

1012.  Order  163. — i>»ti»c«c»».  the  Datisca  Family.  {Apet.  Didin.) 
Flowers  unLsexual.  Male  flowers :  perianth  3-4-divided.  Stamens 
;i-7  ;  anthers  linear,  membranous,  dithecal,  with  longitudinal  dehiscence. 
Female  flowers:  perianth  adherent,  3-4-toothed.  Ovary  inferior, 
onilocular ;  ovules  00,  anatropal,  attached  to  3  or  4  parietal  placentas ; 
styles  as  many  as  the  placentas.  Fruit  a  I -celled  capsule,  opening  at 
the  apex.  Seeds  00,  strophiolate,  with  a  reticulated  spermudenrn  ;  al- 
bumen 0 ;  embryo  straight ;  cotyledons  very  short;  radicle  pointing  to 
tlie  hilum. — Herbaceous  branched  plants  or  trees,  with  alternate,  ex- 
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Stipulate  leaves.  They  are  scattered  over  North  America, 
pnrts  of  Asia,  and  the  south-eastern  part  of  Europe.  Some  of  dw 
plants  are  said  to  be  bitter,  and  others  of  them  have  purgnUve  qoafi- 
ties.  It  has  been  stated  that  female  plants  of  Datiaca  coanaUtM  bin 
produced  seed  without  the  appUcation  of  pollen.  Facts  are  itil] 
vranting  to  prove  this.  Lindley  mentions  3  genera,  and  4  fpeaa. 
Exanipl.es — Datisca,  Tetrameles. 

1013.  Order  1G4. — Eai|>ctncc».  the  Crowberry  Family.  (ApA 
Diclin.)  Flowers  unisexual.  Perianth  blid-like,  consisting  of  pff- 
sistent  imbricated  scales,  in  2  or  4  alternating  rows,  tbe  inner  nm 
often  petaloid.  Male  flowers  :  stamens  2-3,  equal  in  number  to  ika 
scales  in  each  row,  and  alternating  with  the  innermost,  bypugyucas: 
anthers  roundish,  dithecal,  with  longitudinal  dehiscence.  FemsK 
llowers :  ovary  free,  seated  on  a  fleshy  disk,  3-  6-  or  9-oelled ;  otu1»s 
solitary,  anatropal,  ascending ;  style  1 ;  stigma  with  as  many  radii  m 
there  are  ovaiian  cells.  Iruit  a  nuculanium,  seated  within  the  psr- 
sistent  perianth.  Seeds  solitary  in  each  nucule,  ascending ;  embriu  n 
the  axis  of  fleshy  albumen ;  radicle  inferior. — Ueath-Iike  shroba,  «iiJ 
alternate  or  somewhat  verticillate,  evergreen  exstipulate  leaTes.  Tiitj 
inhabit  chiefly  Europe  and  North  America.  The  fruit  of  iDHiC  '» 
slightly  acid.  Empetntm  nigrum,  the  black  Crowberry,  is  oummoaot 
the  mountainous  and  northern  parts  of  Europe.  The  fruit  is  mataj, 
and  very  slightly  acid  and  astringent.  Lindley  notices  4  genen,  soi 
4  species.     Examples — Empetrum,  Corema. 

IU14.  Order  165. — Eaphorbiacea,  the  Sparge  Family.  (^-i«i 
Flowers  unisexual,  sometimes  enclosed  within  an  involucre  (fig.  7U>  t 
Perianth  lobed,  inferior  (figs.  314  c,  317  c),  with  various  glaadultfor 
]^tt<lloid,  scaly,  internal  appendages  (figs.  314;>a,  405);  sometiB«stfa< 
flowers  are  naked  (fig.  708).  Male  flowers  (fig.  707/m/m);  tUaMB 
definite  or  00,  distinct  (fig.  70S)  or  monadelpbous  (fig.  314,  I)^cr  pair 
adelphous  (fig.  317);  anthers  bilocular,  sometimes  with  parooadtk* 
cence  (fig.  323).  Female  flowers  (figs.  405,  707  //) :  ovaiy  ft* 
sessile  or  stalked,  1-2-3-  or  many-celled  (fig.  709);  utuIcs 
twin,  suspended;  styles  equal  in  number  to  tbe  cells  (Gga, 
709  «),  distinct  or  combined,  sometimes  0;  stigmas  sevenl,  or 
several  lobes.  Fruit  usually  tricoccous  (figs.  447, 45S),  with  Um 
sep.irating  in  an  elastic  manner,  and  opening  by  2  TalTis  (fioL  71%^ 
711),  or  indehbcent  and  fleshy.  Seeds  soliCwy  (fig.  712)  or  lapiA 
suspended,  oflcn  ariilate  (fig.  453^^);  embryo  enclosed  in  Seriijaft^ 
men  (fig.  483; ;  cotyledons  flat  (fig.  509) ;  radicle  supoior  (fig.  7UV 
— ^Trees,  shrubs,  and  herbs,  of\en  abounding  in  acrid  mitk,  fritt  oppf 
site  or  alternate,  often  stipulate  leaves,  sometimes  nooe.  Soae  Vai 
on  this  order  as  apetalous,  with  a  tendency  to  develots  a  eorol^ 
others  consider  it  polypetnlous,  with  a  tendency  to  have  Uw  0 
bUppressed.     In  European  plants  of  tbe  order  there  an 
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|M9taI<  present,  but  in  those  of  tropical  countries  the  corolla  is  fre- 
qaentlj  well  marked.  In  the  Euphorbias  of  Britain,  there  is  an  evi- 
dent iuTolucre,  surrounding  a  number  of  achlomydeous  male  and 


female  flowers,  which  by  LinnsDus  were  louked  upon  as  merely  stamens 
and  pistils,  and  hence  the  plants  were  put  by  him  in  Dodecandria  in 
place  of  Mona?cia  (see  f  401).  The  flowers  in  Eupborbiacesa  vary 
macb  in  the  number  of  their  parts,  as  may  be  seen  in  figs.  545-550. 
Sometimes  the  general  peduncle  or  rachis  becomes  flattened  and  leaf- 
like (flg.  229).  The  inflorescence  is  occasionsiUy  amentaceous,  as  in 
the  division  Scepacem,  which  h  separated,  as  a  distinct  but  not  fully 
defined  order,  hy  Lindley.  The  plants  of  the  order  abound  in  warm 
regions,  especially  in  Equinoctial  America,  where  they  occur  as  trees 
or  bushes,  or  lactescent  herbs,  and  often  present  the  appearance  of 
Cactuses,  from  which  their  milky  juice  at  once  distinguishes  them.  They 
are  also  found  in  North  America  and  iu  Europe.  In  Britain  there  are 
18  species.  There  are  about  222  known  genera,  and  upwards  of 
2,900  species.  Examples — Euphorbia,  Hippomane,  Uura,  Acalypha, 
Croton,  Jatropha,  Kicinus,  Phytlanthus,  Bu.xus. 

1015.  The  pliuits  of  tliis  order  are  acrid  and  poisonous,  in  some 
instances  furnished  with  stinging  hairs.  These  properties  reside 
Cfpedally  in  their  milky  juices,  which  are  contained  in  Inticiferous 

_Flf^  707-7 H.-Orgmii»  of  frmrtlflcaUoB  of  EopdorlU  p•llUtIi^  to  lUoftnte  the  naloral  onier 

HjpTOJ.— InflorMceoM,  with  the  InTolucre,  <  <,  opened  and  spread  oat,  to  (how  the  poaltlon 
(fib*  male  uid  (mule  flowen  which  it  oncloaea.  a  ;,  Oluidt  (glandolu  lohea)  alternellng  with 
dn  dlTWoM  of  the  iiiTOlacre-  1 1>,  Uembranani  lainlni,  or  bncU,  at  the  bus  of  the  flowen. 
/«L  /«.  AchUmydeoiu  male  flowera,  coiuiBtlDfc  of  a  alagle  stamen,  supported  on  a  pedicel,  to 
wWeb  It  Is  attached  bjr  an  artlculaUon.  //,  Achlamjrdeoui  fbmale  llower  In  the  centra;  the 
mnty  and  styles  sapported  on  a  long  pedicel 

n£  7ti&.— Achlamjrdeoiu  male  flower  separated,  b.  Bract  p,  PedlceL  /,  Filament  artlcu- 
Mefwlth  the  pedicel,    n.  Anther, 

f1(  709.— Female  llower.  a.  Summit  of  the  pedicel  which  supports  It.  e,  A  llatteDed  portion 
tf  the  pedicel,  which  some  call  a  perianth,    o,  Trl'^occons  ovary.    «,  Stylee  and  stl^maa 

rut-  IIOi— One  of  the  cocci  (carpels),  c  separated,  and  seen  on  Its  Inner  smlkcfc  t<  The  seed 
seen  acroes  the  opening  by  which  tlte  nourishing  Teasels  enter. 

flic  7II^-A  coecns  separated,  alter  dehiscence  and  expulsion  of  the  seed. 

li^  71!!.— Seed  sepaiBted. 

Pig  71A— f<e«d  rat  Tertlcally.    L  Integument  (niennoderm).    p,  Fertsperm  (Ocaby  albumei 
e  ImiiiTa  with  flat  cotyledons,  ana  a  superior  radicle. 
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TMsels  (fi(r.  66),  in  which  the  movement*  of  Cyclosis  were  ol 
Schultz  (%  262).  In  many  cases  the  elaborated  sap  contains  caoat- 
chonc  and  resin.  The  acrid  properties  of  the  order  are  also  found  la 
the  seeds,  many  of  which  yield  oils,  both  of  a  bland  and  of  aa  irri- 
tating nature. 

1016.  The  milky  jaice  of  many  species  of  Euphorbia  is  csasUe,  and 
has  been  used  for  destroying  warts,  and  causing  vesication.  At  other 
times  the  juice  has  been  used  for  its  purgative  and  emetic  properties. 
The  root  of  Eupltoihia  Ipecaciutnlia  has  been  employed  as  a  snbstitou 
for  Ipecacuanha.  The  resinous  substance  called  Eupborbiam  is  pro- 
cured, in  all  probability,  from  two  African  species,  Euphorbia  ~  " 
narum  and  antiquorum,  as  well  as  from  E.  eanarieasii,  a  nutive  of 
Canary  islands.  The  resin  is  a  powerful  irritant,  and  has  been  used 
as  a  vesicant  It  causes  great  irritation  of  the  mucous  membnM 
when  applied  to  the  nostrils  and  eyes,  and  it  acts  as  a  cathartic  wImb 
taken  internally.  Many  species  of  Euphorbia  yield  resins  of  a  uular 
nature.  The  juice  of  Hippomane  MandneUa,  &Ianchineel,  is  very  acnd 
and  poisonous.  When  applied  to  tlie  skin,  it  excites  violent  inibun* 
mation,  followed  by  ulceration.  The  juice  of  Hura  crepitamM,  Saod- 
box-tree,  or  Monkey's  dinner  bell,  is  also  very  acrid.  Th«  fruit  at 
this  tree  is  composed  of  numerous  1 -seeded  cocci,  which,  wfaca  dry, 
separate  from  each  other  with  great  force.  Mercurialis  /ifmmM,  and 
anntia,  produce  vomiting  and  purging. 

1017.  Many  important  medicinal  oils  are  furnished  by  the 
of  this  order.  Castor-oil  u  expressed  from  the  seeds  of  Ridma 
fnunis  {Palmo  Christi),  a  plant  with  peltate-pnlmate  leaves  (fig. 
which  is  found  native  in  Greece,  Africa,  and  the  East  Indies,  and 
cultivated  in  the  West  Indies,  as  well  as  in  North  and  South  Amnrifl* 
In  the  temperate  and  more  northern  paits  of  Europe,  the  plant  ii  • 
herbaceous  annual  of  from  three  to  eight  feet  high;  in  the  man 
southern  parts  it  becomes  shrubby,  and  even  attains  a  height  of  twtotf 
feet ;  while  in  India  it  is  otlen  a  tree  thirty  or  forty  feet  high.  Tbi 
best  oil  is  got  by  expression  from  the  seeds  without  beat,  and  if  <aSki 
cold-drawn  Castor-oiL  It  is  entirely  soluble  in  alcohol,  and,  by  tfa 
action  of  hyponitrous  acid,  it  is  converted  into  a  solid  y?"- ■••  •■■'-»taiiei 
called  Palmin.     The  oil  acts  as  a  mild  laxative,     h'  oon- 

paratively  bland  oil,  there  exists  in  the  seed  a  powcnuii^  catimui 
constituent,  which  remains  behind  when  the  oil  is  expiWMd,  mi 
which  is  destroyed  or  evaporated  under  the  proceM  «>f  abolfiliai 
Croton-oil  is  obtained  by  expression  from  the  seeds  of  Crtlom  JUkm, 
an  Indian  and  Asiatic  shrub.  It  acts  as  an  irritant  pnrgaliiv  ■  Ai 
dose  of  one  drop.  In  large  doses  it  is  a  dangeitras  poaoo.  Wla 
npplied  externally  it  produces  pustules.  Other  specie*  at  CralOB,* 
C.  Parana  and  Roxhtrghii,  yield  a  purgative  oil.  Tb«  oil  pncnnd 
trom  the  seeds  of  Evphorhia  Lathyrii,  Caper-cporgv,  has  eatfairut 
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properties,  and  so  has  that  procured  from  the  seeds  of  Jatropha 
Cfuraas  ( Curcat  pwgans),  Physic  or  purgiog-nut,  Jatropha  multifida, 
and  Hura  erepiaru.  The  fatty  matter  obtuiDed  from  the  seeds  of 
StUingia  tebifera,  the  Tallow-tree  of  China,  is  used  for  making  candles; 
the  pUnt  alio  yields  a  bland  oil.  The  roots  of  Euphorbia  pilosa  and 
paltulria  are  used  as  purgatives,  and  are  said  to  have  been  useful  in 
hydrophobia. 

1018.  Cascarilla  is  the  bark  of  Oroton  Eleuteria,  and  of  other  species 
of  Croton.  It  acts  as  a  tonic  and  stimulant.  When  burned  it  givea 
out  a  musky  odour,  and  is  often  used  in  pastilles.  The  bark  of  another 
species  of  Croton  (C.  pseudo-qaitut),  is  known  by  the  name  of  Copalchi 
bark,  and  used  as  a  tonic.  The  bark  of  Buxua  lanpermrtns,  Box-tree, 
is  aaid  to  be  alterative,  and  its  leaves  have  bitter  and  ptirgutive  quali- 
ties. Its  wood  is  much  used  for  wood-engraving.  The  hard  wood 
called  African  Teak  or  African  Oak  is  the  prnduce  of  Oldfieldin 
A/ricana.  In  the  root  of  Janipha  Manihot  {Manihnt  utiliasima),  a  shruH 
about  six  feet  high,  extensively  cultivated  in  tropica]  countries,  there 
is  much  starchy  matter  deposited,  usually  along  with  a  poisonous  nar- 
cotic substance,  which  is  said  to  be  hydrocyanic  acid.  The  ktter  can 
be  removed  by  washing,  or  it  can  be  driven  oS  by  roasting,  and  then 
the  starch  is  used  in  the  form  of  Cas-ijava  bread.  There  are  two  varie- 
ties of  the  Cassava  or  Manioc  plant ;  one  (called  sometimes  Janipha  La- 
flingii)  having  a  spindle-shaped  root,  brown  externally,  about  six  ounces 
in  weight,  which  contains  amylaceous  matter,  without  any  bitterness, 
and  is  used  as  food  under  the  name  of  Sweet  Cassava ;  another,  called 
Bitter  Cassava,  having  a  knotty  root,  black  externally,  and  sometimes 
30  lbs.  in  weight,  which  is  bitter  and  poisonous,  and  requires  to  be 
nsped  and  washed  thoroughly  before  the  amylaceous  matter  can  be 
naeid.  From  the  starch  of  the  bitter  Cassava,  Tapioca  is  prepared  by 
elotriation  and  granulating  on  hot  plates.  Manihot  starch  is  some- 
times imported  into  Europe  under  the  name  of  Brazilian  Arrow-root 
The  milky  sap  of  Euphorbia  phosphorea  is  said  to  emit  a  peculiar  phos- 
phorescent light.  That  of  Siphonia  eUtstica  contains  much  caoutchouc, 
and  supplies  the  bottle  India-rubber.  Aleuritea  UuxiJ'era  furnishes 
gum-lac  in  Ceylon.  Crozophora  tincloria  supplies  a  purple  dye  called 
Turnsole,  which  becomes  blue  on  the  addition  of  ammonia.  The  seeds 
of  a  few  species  of  AUurites,  Anda,  and  OmphaUa  are  edible.  It  is  said 
that,  in  some  instances,  the  elaborated  sap  has  poisonous  properties, 
while  the  ascending  s.ip  is  innocuous  (%  263).  A  species  of  Cojlebo- 
gyne  is  stated  to  have  produced  perfect  seeds  without  the  application 
of  pollen  (If  501). 

1019.  Order  166.— I7mc»c»».  the  Nettle  Family.  {ApeL  Diciin.) 
Flowers  unisextial  (fig.  716),  hermaphrodite  or  polygamous,  scattered, 
or  collected  into  catkins  or  heads.  Perianth  usually  divided  (fig. 
716).      Stamens  definite,  inserted  into  the  perianth;  filaments  some- 
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time*  curved  in  astivation  (fig.  716).  Ovary  free  (figs.  717,  718), 
rarelj  ooherent,  1-2-celled ;  ovnie  solitary,  erect  (fig.  718),  or  im- 
pended ;  stigmas  1  or  2,  simple  or  bifid  (fig.  718).     Froit  an  inde- 


hisccnt  nut,  surrounded  by  the  persistent  pericarp,  or  k  saasan,  « • 
■yconus,  or  a  sorosis  (figs.  245,  246,  475).  Seed  solituy,  <rKL 
suspended,  or  pendulous,  albuminous,  or  exalbominous ;  <mb>7> 
straight,  or  curved,  or  spiral;  radicle  superior  (figs.  713,  7J0)-- 
Herbs,  shrubs,  or  trees,  with  alternate,  stipulate  leavea,  mhitk  ■• 
usually  hispid  or  scabrous.  This  order  has  been  divided  into  th»  U"  j 
lowing  suborders  :— 

Rrr*.  Tli-TSO.— OrguM  or  ftucUSatlin  al  Drilai  unat,  to  dMlnilt  •■  MaMS  m 
one  Kctlon  tJitleaa 

Flic.  7U— Bud  of  Um  mate  Sowar,  Ttoir«l(tnn*bOT«. 

Fli!.  -IIL-Suinen  ukm  from  tho bud  ofUw  mtit  Sonr,  wttb  tb*  ^mttt  tewiiiS 
■ad  the  uither  bout  dowti  belbn  dohlKesc*. 

Fl<.  7IS.— Il*l«  Sower  •ipuidod.   c  P«riui(b  with  Snr  MiMii    •••« 
■Ument.  throws  hack  bjr  th«  timttkitj  of  Uw  tlimeai%  with  lb*  Utmt  tant.   f 
mdlownc  of  tha  caotral  pMU. 

FIV.717.— Feaiala  flower,    c,  Porluith  with  Snr  WMqial 
bdns  T«7  nntll    o,  UaUocnlu  mmry.    J,  SobUo  tOpOM 


mnfnrj 

ni.  TIfc-Platll  cut  TcrUoUl/, 
tnxj.    I,  SUKiDa. 

Fiji,  ns.— Seed  cot  mtmliy, 
h,  HUnra.  f,  evttpiam.    *,  Embrjo  nralKhl,  with  th< 

rif.  7ta— SMd  cat  porpoodkularl^r  to  tho  cotrMoa^ 
tfUVL    k  CnbrTOi 


to  iliow  tha  dlrcctluo  af  Hm  mmt  orohk  « 
panllol  to  tha  oolyledaoft 


um 
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Urtiopc,  Tnie  Kettlo  (figi.  714-720):  rough-lesTed  plant*,  often  with  adnging 
bain,  fllamenU  elastic,  and  cun'ed  in  aestivation  (6g.  7 1  a) ;  fruit  an  indehiaoent 
not;  aeed  erect,  albuminous;  embrj'o  straight;  Juice  water}-.  They  are  widely 
■catlered  over  the  globe,  and  many  of  them  foliow  the  fooCstepa  of  man  in  lus 
migntiona. 

t.  Cumabiaea,  Hemp  tribe:  seabroos  plants  with  enct  filaments;  fruit  indehlacont; 
teed  mitftoiti,  exalbuoiinous ;  embiyo  hoolted  or  spiral ;  juice  watery.  They 
occor  chiefly  in  temperat«  regions. 

t.  PlmaWi  Elni  tribe:  rough-leaved  trees  or  ahrulje,  filaments  erect  in  aestivation; 
fhiit  l-S-celled,  samaroid  or  drapaoeons;  ae«l  pciidulnus,  usually  exalbuminous ; 
embr}-o  straight  arcun'C<d;  juice  watery.  Natives  of  Iho  northern  and  moun- 
tainous parts  of  Europe,  Asia,  and  America. 

4.  Moreo;,  Mulberry  tribe:  usually  rough-leaved  trees  or  shrubs;  filaments  erect  in 
astivation ;  fruit  a  sorusis  or  syconus  (&ga.  246,  476) ;  seed  solitary,  pendulous, 
■IbimuDous ;  embryo  booked ;  juice  milky.  Natives  of  temperate  and  tropical 
regiooi. 

t.  Artoeupec,  Bread-fruit  tribe:  trees  or  shrnhs,  with  leaves  often  rough;  filaments 
generally  erect  in  aestivation ;  fruit  ofleu  a  sorosis ;  seed  erect  or  pendulous,  albu- 
miooua;  embryo  straight ;  juice  milky.    Natives  of  tropical  regions. 

There  are  about  104  known  genera,  and  about  650  species.  Ex- 
amples— Urtic.T ;  Cannabis,  Hiitniilus;  Ulmus,  Celtis;  Moms 
Ficus,  Dorstenia;  Artocarpns,  Aniiaris. 

1020.  The  properties  of  the  order  are  varioos.  Many  yield  valu- 
able fibres,  others  supply  important  edible  fruits,  others  furnish 
caoutchouc,  and  others  form  important  forest  trees.  Various  species  of 
Urtica,  Nettle,  such  as  U.  dioica,  urertf,  pilulifera,  stimvlems,  crenulata, 
and  urenlissima,  have  stinging  hairs  (fig.  86).  The  young  shoots  of 
the  common  nettle  are  sometimes  used  like  spinach  or  greens.  Urtica 
eannabina  and  tenacissima  furnish  fibres  fit  for  cordage  Bahmeria 
nivea  supplies  fibre  for  the  Chinese  grass-cloth,  and  Bahmeria  Puya 
gives  the  Pooah  or  I'uya  fibre  of  Nepal  and  Sikkim.  In  Nettles 
and  Pellitories,  the  elastic  filaments  turn  the  anthers  back  with  elas- 
ticity, and  cause  the  scattering  of  the  pollen  (^  497).  Specimens  of 
Tree-nettle,  Urtica  giganUa,  were  measured  by  Backhouse  in  Aus- 
tralia, and  found  to  be  18,  2(),  and  21  feet  in  circumference.  Their 
sling  is  very  severe,  causing  violent  inflammation.  Cannabis  saliva  is 
llie  source  of  the  valuable  fibre  called  Hemp.  A  variety  called  Cnn- 
nobis  indica  is  used  in  India  for  producing  intoxication.  It  is  also 
employed  medicinally  in  tlie  form  of  extract,  as  an  antispasmodic  and 
anodyne,  in  cases  of  telanus  and  neuralgia.  The  properties  of  the 
hemp  plant  apijear  to  he  much  modified  by  climate.  The  Indian 
variety  has  a  marked  resinous  varnish,  called  Chumis,  on  its  leaves. 
What  is  called  Bhang  in  India,  consists  of  the  dried  larger  leaves  and 
fruit,  vrliile  Gunjah  is  the  whole  plant  dried  after  flowering,  and  the 
Haschicob  of  the  Arabs  is  composed  of  the  tops  and  tender  parts  of  the 
plant  dried.  The  etrobili  of  the  female  plants  of  Ilumulus  Lupulut 
constitute  hops,  the  bitterness  of  which  resides  in  the  resinous  glandu- 
lar scales  surrounding  the  fruit,  and  to  which  the  name  of  Lupulinio 
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or  Lttpulin,  has  been  applied.    The  latter  naine  k  abo  |^ 
to  the  bitter  principle  of  the  bops.     Hops  are  employed  aa  a  tooic  i 
narootic,  in  the  form  of  extract,  infusion,  and  tinctore.     Their 
properties  depend  on  their  bitterness.     A  pillow  stofEed  with  bofa  j 
a  popular  means  of  procahng  deep.    The  twigs  of  hopaliaivcT 
to  adolterate  Sanapaiilla.     Several  species  of  Elm  are  eahhralad  I 
timber.     Ubmn  eampeitru,  English  or  small-leaved  Elm,  rarely  [ 
duces  fruit  in  this  country.     It  often  attains  a  hei^t  of  70  to 
fcet,  with  a  diameter  of  4  to  5  feet.     Its  wood  is  comparet  and  i~ 
tinder  water,  and  it  hat  been   used  for  sleepers  on  railways,  aod 
wooden  pavements.     Its  inner  bark  is  bitter,  mncilagioons,  aod  i 
gent.      Ulmus  montana,  the  Motmtain,  Wych,  or  Scotch  EUm,  [ 
fniit  freely  in  this  country,  bat  its  wood  is  inferior  to  that  of 
English  Elm.     Celtia,  the  Nettle-tree,  or  Sugar-berry,  has  a 
drupaceous  fruit 

1021.  The  common  Fig  is  the  fruit  of /unu  CSorioo.  It  ( 
a  succulent  hollow  receptacle,  enclosing  numerous  single-aeeded 
pels  (fig.  246),  and  is  (»lled  a  syconus  (f  558).  The  bvat  u  < 
cent  and  laxative,  and  is  used  for  cataplasms.  Many  other 
I'iau  yield  edible  fruits.  The  plants  belonging  to  the  Fig  tnba 
generoliy  remarkable  for  the  adventitious  roots  which  they  send 
from  the  stems.  One  of  the  most  celebrated  in  this  reapeet  f  ~ 
indica,  the  Banyan  (^  121,  635).  Muny  of  the  species 
pended  in  the  air  for  a  long  time.  A  specimen  of  PkmM  i 
grown  in  this  way  in  the  Botanic  Garden  of  Edinburgh  for 
of  twenty  years  (^  217).  Ficu*  (UrciUgma)  rtligion  ia  tba  J 
tree,  or  Sacred  Fig  of  India.  F.  eUuUca  is  an  Indian  tree  whiek  a^ 
plies  a  large  quantity  of  caoutchouc ;  so  also  do  Fiaa  Rmdala,  •BUa^ 
and  prinoidts.     Peculiar  clusters  of  raphides  are  found  in  the  aakkt 


tissue  of  some  of  them  (6g.  S9)i     The  milky  juice  is  not  in  all  in 
bland  and  innocuous;  it  occasionally  has  acrid  qualities.     Ficut^fOt- 
moms  (Si/eomonu  antiquonan) ,  is  probably  the  Sycamore  of  iIm  BAH 
the  O'Pipir  (fihikmim)  of  the  Old  Testament,  and  the  mx»/ufim  of  lbs 
New.    The  wood  of  the  tree  is  said  to  be  very  durable.     Menu  mift* 
supplies  the  common  black  Mulberry,  which  is  an  anlhocan 
composed  of  numerous  succulent  flowers,  forming  a  soroaii    . 
The  Mulberry  is  the  euxd/utot,  or  Sycamine-tree  of  the  New  Tt«ua«Dt. 
Some  have  considered  it  as  the  D'Opfc*  *  of  the  Uld  TestameDlt    V* 
white  Mulberry,  a  less  esteemed  fruit,  is  the  produce  of  Jttna  • 
Both  of  these  mulberries  are  subacid.     Their  leaves  are  tiw  I 
food  of  silk- worms.     The  root  of  the  white  Mulberry  is  antbahBialil' 
Dontmias  have  a  slightly  concave  broad  receptacle,  I 
flowers  (fig.  245).     Z>.  Contrayerva,  D.  Homtam,  and  D.l 

•  The  K33  of  thr  Bi(>l^  b  th>  nunc  of  mu  In*  or  ibntb  (^crkkp*  »  rof^»\mU*t^ 
foBj  tnul>tc4  MuUicTTj-tm. 
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fbmisli  the  Contrayerva-root  of  commerce.  The  officinal  part  is  the 
root-stock,  which  is  used  as  a  stimulant,  tonic,  and  diaphoretic. 
Broussonetia  papi/ri/era  is  the  Paper-mulberry,  so  called  on  account 
of  being  used  in  China  and  Japan  in  the  manufacture  of  a  kind  of  paper. 
It  is  (^led  Crape-paper,  and  is  prepared  by  pounding  the  bark, 
steeping  it  in  water,  then  mixing  it  with  glue,  and  taking  it  up  with 
a  mould  of  Bamboo-screen  of  the  size  required.  The  dye-wood 
called  Fustic  is  the  produce  of  Madura  {Broutwneiia)  linctoria. 

1023.  The  Artocarpus  section  is  important  as  regards  its  uses, 
ArUxarpiu  inciaa,  the  Bread-fruit  tree,  supplies  an  amylaceous  fruit, 
which  furnishes  an  abundant  supply  of  food  in  tropical  countries. 
The  properties  of  this  tree  are  thus  enumerated  by  Hooker : — The 
fruit  serves  for  food ;  clothes  are  made  from  the  fibres  of  the  inner 
bark ;  the  wood  is  used  for  building  houses  and  making  boats ;  the 
male  catkins  are  employed  as  tinder ;  the  leaves  for  table-cloths  and 
for  wraj)ping  provisions  in;  and  the  viscid  milky  juice  affords  birdlime. 
A.  tntegrifoiia  is  the  Jack  or  Jaca,  the  fruit  of  which  attains  a  large 
size,  sometimes  weighing  thirty  pounds,  and  is  inferior  in  quality  to 
the  Bread-fruit.     In  both  instances  the  fruit  is  a  sorosis,  consisting  of 
numerous  flowers  on  a  common  axis,  which  becomes  succulent.     The 
milky  juice  of  many  of  tbe  Artocarpus  tribe  supplies  caoutchouc,  and 
in  some  instances  it  is  used  us  a  substitute  for  milk.     This  is  the  case 
with  the  juice  of  Galadodendron  utile  (perhaps  a  species  of  Brosirnum,) 
which  is  called  Palo  de  Vaca,  or  the  Cow-tree,  in  Demerara.     While 
the  juice  of  some  is  nutritive,  that  of  others  is  highly  poisonous.   Thus 
Antiarit  toxicaria  is  the  source  of  the  famous  poison  called  Bohun- 
Upas,  or  Upas-Antiar,  by  the  Javanese,  and  which  is  said  to  owe  ita 
properties  to  the  presence  of  Strychnia,     Another  Upas  poison,  called 
Upas-Tieutd,  has  already  been  noticed  under  the  order  LoganiacesB,  as 
being  the  produce  of  a  species  of  Strychnos.     The  wood  of  Piratinera 
jfutanensia  (probably  a  species  of  Broeimwn)  is  called  Snake-wood,  or 
Letter-wood  in  Derarrara,  and  is  used  for  articles  of  furniture.    Speci- 
mens sent  by  Dr.  Campbell  from  Demerara  have  been  beautifully 
manufactured  in  Scotland.     The  bark  of  Antiaris  saccidora,  a  gigantic 
tree,  having  a  trunk  18  feet  in  circumference  at  the  base,  is  used  for 
forming  sacks.     These  bags  are  formed  by  separating  the  bark  entire 
from  the  wood  throughout  the  whole  extent,  with  the  exception  of  • 
(null  portion  at  one  end.     The  wood  is  then  removed  from  the  in- 
terior, a  part  being  left  with  the  bark  attached  to  form  the  bottom  of 
the  sack.     The  tree  is  common  in  the  jungles  near  Coorg,  and  the 
tacks  made  from  it  are  in  general  use  among  the  villagers  for  carrying 
rice.    The  seeds  of  many  of  the  Artocarpus  tribe  are  eaten.     Broai- 
mum  Alicaslnim  yields  Bread-nuts,  which,  when  boiled  or  roasted, 
are  nutritious  and  agreeable  articles  of  food.     Cecropia  peltata  is  the 
Trumpet-wood,  so  colled  on  account  of  the  hollowness  of  its  stem  and 
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branches  which  are  used  for  wind  instrumeota.  Th«  fibixras  bark  i 
the  tree  is  used  for  cordage.  By  reoent  writers  the  suborders  Ur 
and  CaDDabinex  only  are  included  in  the  order  Urticacete.  UIo 
constitute  an  independent  order,  which  bos  been  subdivided  into 
suborders : — 1.  Celtidese,  Nettle-trees,  with  a  1 -celled  ovaij  a&d  an*] 
phitropal  ovules.  2.  Ulmete,  true  Elms,  with  a  2-celled  orary  aou 
anatropal  ovules.  The  plants  of  the  Mulberry  and  Bread-Groit  trib 
have  also  been  constituted  into  a  separate  order,  under  the  title 
Artocarpaoes,  which  difier^  from  the  true  Urticaceae  cbiefljr  in  ' 
lactescent,  and  in  their  fruit  being  a  sorosis  or  syconis. 

1023.  Order  1 67.— K>raiophTiiar«a,  the  Hornwort  Fanailj.  (,Ap«L 
Dielin.')  Flowers  unisfxual.  Perianth  inferior,  10-1 2-paited.  Male 
flowers:  stamens  12-20;  anthers  sessile,  bilocular.  Female flowen: 
ovary  free,  1 -celled;  ovule  solitary,  pendulous,  orthotnpttl;  ttjk 
filiform,  oblique;  stigma  simple.  Fruit  a  1 -celled  indebuoent  Hi, 
terminated  by  the  liardened  style.  Seed  solitary,  pendulous,  ezalbo- 
minous ;  cotyledons  2,  but  apparently  4  ;  radicle  inferior.— Aqoatie 
submersed  herbs,  with  verticiUate  leaves  cut  into  filiform  lobes.  Utey 
are  found  in  ditches  in  various  parts  of  Europe,  Asia,  and  Aateiicik 
The  affinities  of  the  order  are  still  obscure.  Some  author*  oonate 
it  as  allied  to  Lythraceae,  others  to  Chenopodiacete,  while  Lindley  pUi 
it  in  his  Urtical  alliance.  Its  properties  are  unimportant.  There  ■ 
only  1  genus,  and  about  6  species.     Example — Ceratophyllum. 

1024.  Order  1 68.— PadMtrawcca,  the  Podostemon  Family.  (ApA 
Monoclin.)  Flowers  naked,  or  with  a  mure  or  less  perfect  perianth 
bursting  through  an  irregularly  lacerated  spatba.  Stamens  bypogj- 
nous,  definite  or  indefinite,  distinct  or  monadelphous ;  anthen  '^it^^^^^^ 
with  longitudinal  dehiscence.  Ovary  free,  2-3-ceUed ;  OTtiles  vamtt- 
ous,  anatropal,  attached  to  a  fleshy  central  placenta;  styla  or  UOffm 
2  or  3.  Fruit  slightly  pedicellate,  capsular,  2-S-Talv»L  Seeds  00; 
embryo  exalbuminous,  orthoiropal. — Ilerbaceous,  branched,  6aatia( 
plants,  with  capillary,  or  linear,  or  lacerated,  or  minute  and  imbnoMtd 
leaves.  Natives  chiefly  of  South  America,  and  of  the  islaodt  lo  lb 
east  of  Africa.  They  flower  aiid  ripen  seed  under  water,  aod  fuiwA 
salt.  The  allinities  of  the  order  are  uncertain.  Some  antlsan  f* 
it  among  the  Monocotyledons.  Genera  21,  species  100.  Mamifi^ 
— Podostemon,  Lacia. 

1U26.  Order  169. — MiMi»e«^  the  Stilago  Family.  {ApU.  Aiefe.) 
Flowers  unisexual  Perianth  2-3-  or  5-partite.  Male  flowers-  >d- 
mens  2  or  more,  arising  from  a  swollen  receptacle ;  fihuiwats  cspiliari . 
antliers  innate,  2-lobed,  with  a  fleshy  connective,  and  Tcrticnl  oth 
opening  transversely.  Female  flowers:  ovary  free,  l-8-«dM;  orul* 
8,  anatropal ;  stigma  sessile,  3-5-toothed.  Fruit  drupaoeooa.  S*A 
solitary,  suspended ;  embtyo  in  fleshy  albumen ;  oonfedeM  la^i 
radicle  superior. — Trees  or  shrubs,  with  alternate,  anpakla  lama 
I  A'«tiv«s  chiefly  of  the  East  ladies.    Some  yield  edihla  bwM,  odMB 
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•renaed  as  potlierbs.  The  position  of  this  order  in  the  natnral  system 
is  obscure.  Lindley  places  it  in  the  Urticol  alliance,  others  consider 
it  as  allied  to  Amentifcrae.  There  are  5  knowu  genera,  and  about 
22  species.     Examples — Slilago,  Antidesma. 

1026.  Order  170. — .■noBimiaceB,  the  Monimia  Famfly.  {ApeL 
Diclin.)  Flowers  unisexual.  Perianth  somewhat  globose,  in  one  or 
more  rows,  divided  at  the  border.  Male  flowers :  stamens  indefinite, 
covering  the  whole  interior  of  the  perianth ;  filaments  often  with  2 
scales  at  the  base;  anthers  dithecal,  with  longitudinal  dehiscence. 
Female  flowers :  ovaries  several,  superior,  enclosed  within  the  tube  of 
the  perianth,  each  with  1  style  and  1  stigma ;  ovule  solitary,  pendu- 
lous, anatropal.  Fruit  consisting  of  several  achsenia,  enclosed  within 
the  enlarged  perianth.  Seeds  pendulous ;  embryo  at  the  end  of  copious 
fleshy  albumen ;  radicle  superior.  — Trees  or  shrubs,  with  opposite 
exstipulate  leaves.  They  are  natives  chiefly  of  South  America  and 
Australia.  The  bark  and  leaves  are  aromatic  and  fragrant.  The 
succulent  fruit  of  some  is  eaten.  There  are  8  known  genera,  and 
about  40  species.     Examples — Monimia,  Boldoo. 

1027.  Order  171. — Aikeroapermmrv*,  the  Plume-Nufmeg  Family. 
(Apd.  Dtclin.)  Flowers  unisexual.  Perianth  tubular,  divided  at  the 
top  into  several  segments  in  2  rows,  the  inner  ollen  petaloid,  and 
accompanied  in  the  female  flowers  with  a  few  scales.  Male  flowers  : 
stamens  00,  inserted  in  the  bottom  of  the  perianth ;  filaments  with 
scales  at  the  ba^e ;  anthers  2-ceUed,  with  valvular  dehiscence.  Female 
flowers :  ovaries  usually  00 ;  ovule  solitary,  erect ;  style  simple,  lateral 
or  basilar ;  stigmas  simple.  In  some  flowers,  though  rarely,  stamens 
ind  pistils  are  found,  and  in  that  case  the  stamens  are  fewer,  and  arise 
from  the  orifice  of  the  perianth.  Fruit  consisting  of  achcenia,  with 
persistent,  ultimately  feathery  styles,  enclosed  within  the  tube  of  the 
perianth.  Seed  solitary,  erect;  embryo  small,  at  the  base  of  soft 
fleshy  albumen;  radicle  inferior. — Trees,  with  opposite,  exstipulate 
leares,  found  in  Australia,  and  in  some  piarts  of  South  America.  They 
are  generally  fragrant  There  are  3  known  genera,  and  4  species, 
according  to  Lindley.     Examples — Atherosperma,  Laurclia. 

1028.  Order  172. — Ediciaieouicae,  the  Lacistema  Family.  (Apet 
Diclin.)  Flowers  polygamous.  Perianth  in  several  narrow  divisioiia, 
covered  by  an  enlarged  bract.  Stamen  1,  hypogynous;  anther  having 
2  cells,  which  are  separated  by  a  thick  2-lobed  connective,  and  which 
dehiaoe  transversely.  Disk  fleshy.  Ovary  superior,  1-celled ;  ovules 
•ereral,  anatropal,  attached  to  2-3  parietal  placentas ;  stigmas  2-3, 
n«arlj  sessile.  Fruit  a  unilocular,  2-3-valved  capsule,  with  loculicidal 
dchiacence.  Seed  usually,  by  abortion,  solitary,  suspended,  with  a 
fleihy  arillus ;  spermoderm  crustaceous ;  embryo  in  fleshy  albumen  ; 
Oo^Iedons  flat ;  radicle  cylindrical,  superior. — Small  trees  or  shmbs, 
%iui  ample,  alternate,  exstipulate  leaves,  and  amentaceous  tiowas. 
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They  are  natives  of  the  wann  parts  of  America.     Their  pr 
unknown.     There  are  2  genera,  and  6  species.     Example — I 

1029.  Order  173.— Chioramhacea,  the  Chloianthu  FaiaOy. 
(Aclilamyd.  Monoclin.  or  Diclin.)  Flowers  bisexual  or  oniaoraal,  with 
a  supporting  scale.  Perianth  0.  Stamens  definite,  lateral,  and  if 
more  than  1,  connate;  anthers  monothecal,  with  lonvitadio*!  defa»* 
cence,  each  adnate  to  a  fleshy  connective.  Ovary  unilocular ;  ot«I« 
solitary,  pendulous,  orthotropal ;  stigma  sessile,  simple.  Fruit  drapo- 
ceous,  indehiscent.  Seed  pendulous  ;  embryo  minute,  at  ibe  apd  ii 
fleshy  albumen  ;  cotyledons  divaricate  ;  radicle  inferior,  ramote  frn 
the  hilum. — Herbs  or  undershrubs,  with  jointed  steass,  mtmm, 
cimple,  stipulate  leaves,  sheathing  petioles,  and  spiked  flowen.  Natns 
of  the  warm  regions  of  India  and  America.  Some  of  tbem,  ■■  CU^ 
ratdhua  officinalit,  are  aromatic  and  fragrant,  and  have  bcca  Hed  • 
stimulants  and  tonics.  There  ore  4  known  genera,  ood  16  fpecMi 
Example — Chloranthus. 

1030.  Order  174.— SurarmcMt,  the  Lizard's-tail  Family.  {Adik- 
myd.)  Flowers  bisexual  Perianth  0,  a  scale  or  braot  suppotlinf  lb 
flowers.  Stamens  3-6,  clavate,  hypogynous,  perBistent;  titmutt 
■lender ;  anthers  2-celled,  continuous  with  the  filament,  wttli  •  AiA 
Connective  separating  the  lobes,  dehiscence  longitadinoL  Orafi* 
S-4,  distinct,  with  1  ascendmg  orthotropal  ovule,  and  a  aeasile  I 
•tigma,  or  united  so  as  to  form  a  3-4-celled  pistil,  with  *«Teral 
and  3-4  stigmas.  Fruit  either  consisting  of  4  fieshj  iodehiaotat  aM 
or  a  1 -3-4-celled  capsule,  dehiscing  at  the  apex,  and  contaioiog  a  l« 
ascending  seeds.  Seeds  with  a  membranous  spermodeno;  talKJ* 
minute,  lying  in  a  fleshy  vitellus,  outside  of  hard  mealy  albanai' 
the  apex  of  the  seed. — Herbs  growing  in  marshy  places,  wilh  altaoM 
stipulate  leaves,  and  spiked  flowers.  Natives  of  North  America, bilk 
and  China.  Their  properties  are  said  to  be  acrid.  Tlien  att  I 
known  genera,  according  to  Lindley,  and  7  species.  Fumfkt 
Saurunis,  Houttuynia. 

1031.  Order  1 75.— Piprt«c««,  the  Pepper  Family.  (JbUaajfi) 
Flowers  Q  .  Perianth  0,  flowers  supported  on  a  bract.  Smdv*  !- 
S-6,  arranged  on  one  side  or  all  round  the  ovary ;  antben  1-  «  S- 
celled,  with  or  without  a  fleshy  connective ;  pollen  rouitdiili,  imnart 
Ovary  solitary,  free,  1 -celled  ;  ovule  solitary,  erect,  orthotropal ;  MJ^ 
simple,  sessile,  rather  oblique.  Fruit  somewhat  fleshy,  inMiicM 
unilocular.  Seed  erect ;  embryo  in  a  fleshy  vitellus  oatiide  I 
men,  and  at  the  apex  of  the  seed. — Shrubs  or  herbs,  witii 
stems,  leaves  opposite  (sometimes  alternate  by  abortion  ot  o 
pair  of  leaves),  or  verticillate,  exstipulate  or  ctipolote,  and 
racemose  flowers.  Natives  of  the  hottest  qoarten  of  ibt  | 
Common  in  South  America  and  India.  The  wood  b  oAcB  I 
in  wedges,  with  medullary  rays,  but  without  oonceniiiD  i 
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we  21  known  genera,  and  upwards  of  600  spedea.     Examples — 
Piper,  Artanthe,  Peperomia. 

1032.  The  plants  of  the  order  have  pungent,  acrid,  and  aromatic 
properties.  Most  of  them  contain  an  acrid  resin,  and  a  crystalline 
principle  called  Piperin,  in  which  their  active  qnaUties  reside.  Some 
are  narcotic  and  astringent,  llie  dried  fruiting  spikes  of  Piper  longttm, 
•n  Indian  creeper,  constitute  Long- pepper.  Of  late,  however,  the 
genus  Piper  has  been  subdivided,  und  this  kind  of  pepper  has  been 
referred  to  various  species  of  a  new  genus,  Cfiavica,  viz.  (7.  peepuhidea, 
Jioxburgliii,  and  officinarum.  The  dried  unripe  fruit  (dnipes)  of  Piper 
nigriaa  constitute  Black-pepper,  a  climbing  plant  common  in  the  East 
Indies.  The  ripe  fruit,  when  deprived  of  its  outer  ileshy  covering  by 
washing,  forms  the  White-pepper  of  the  shops.  These  peppers  are 
hot  aromatic  condiments,  and  they  are  used  medicinally  as  tonic, 
stimulant,  febrifuge,  and  stomachic.  The  fruit  of  Piper  Cubeba 
(Cubeba  qffidnalis),  a  climbing  plant  of  Java  and  other  Indian  islands, 
is  the  medicinal  Cubcb-pepper,  which  is  used  extensively  in  arresting 
discharges  from  mucous  membranes.  It  contains  a  resin,  a  volatile 
oil  which  is  very  active,  and  a  peculiar  principle  called  Cubebin. 
The  substance  called  Matico  or  Matica,  consists  of  the  leaves  and 
unripe  fruit  of  Piper  angusli/olium  (ArlarUhe  elongata.)  It  possesses 
aromatic,  fragi-ant,  and  nstringent  qualities.  It  has  been  particularly 
recommended  for  checking  hcemorrha^e,  a  property  which  seems,  iti 
part,  to  be  a  mechanical  one,  depending  on  the  structure  of  the  leaf, 
which  abounds  in  tannin.  Tlie  root  of  Macropiper  meUiyaticum  is  the 
Kava  of  the  South  Sea  Islanders,  which  is  used  by  them  for  preparing 
a  stimulating  beverage.  The  leaf  of  Betel-pepper  {Chavica  Betle)  u 
chewed  with  the  Areca  nut  in  the  East,  as  a  means  of  intoxication. 

1033.  Order  1 76. — Amentlfenc,  the  Catkin-bearing  Family.  (Die- 
Hl)     Flowers  unisexual.    Male  flowers  (fig.  721)  capitate  or  in  catkins 


Figs.  Ttl-7?J.— Orgam  offrnrtiflciajoiiaf  Conrlu  AtcUiiu,  Ibe  Haiel,  to  Uhutntt  the  n»tur»l 

Fli.  ni.-M»le  Dower  wpMBied  tnm  the  ciOOn  (unentam).    t,  Scale  or  brict  beMlng  Ibe 

TtT~"  a,  with  their  dltbecal  uillien. 

nc.  TM.— Female  Sower,  ff.  In  a  tbtjt  yoonn  ilate,  with  lt«  InTolnrre,  i .„„^ 

fjZ  nt._peiiule  flower  more  adTanced.    «,  InTolttcra  opaned  to  iliow  tba  OTMT,  o,  OOTNM 

tjr  lEa  pcrlasUi,  c    i.  Two  Bylea 
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(amenu),  (fig.  238,)  sometimes  with  a  membranotu  penntb. 

flowers  clustered,  solitary  (fig.  722),  or  in  catkins.     Sumras  rar)  iDg  ] 


from  1  to  20,  distinct  (fig.  721)  or  monadelphous ;  anthers  ditbr 
721 ).    Oyary  usually  simple  (fig.  723  o) ;  stigmas  1  or  more  (fig. 
Fruit  membranous  or  bony,  or  drupaceous,  indebiscent  (fig.  726).  «f  ^ 
dehiscent.     Seeds  solitary  or  numerous,  erect  or  pendulous  (fig.  724), ' 
usually  exalbuminous ;  embryo  straight  or  curved ;  radicle  muslly  w- 
perior  (fig.  727). — Trees  or  shrubs,  with  alternate,  stipulate,  or  «tsti- 
pulate  leaves.     Natives  chiefly  of  temperate  climates.     The  order  lu< 
been  divided  into  the  following  suborders : — 

1.  Salicines,  tlie  Willaw  tribe :  flowers  naked,  or  witli  ■  meralmiioai  enp-Bkt  caljt; 

omlei  00,  erect,  uuttropal ;  fruit  naked,  cariloeolI^  nnilacalar,  3-Tah«l;  M* 
comoae;  embiTo  nect;  ndick  inferior  i  leave*  stipulate.  Found  ia  moA  la 
temperate  and  cold  regions. 

2.  Myricess,  the  tialc  tribe :  achlamydeoos  flowers ;  stamens  2-8  in  tlie  axil  ef  aieali. 

ovary  1 -celled,  with  h}-pog>-noiis  scales;  ovule  solitary,  erect,  orthotoopal;  IM 
drupaceous,  often  with  a  waxy  aeoetion,  and  with  fleshy  adherat  mta*i  Mb^ 
superior.  Natives  both  of  temperate  and  tmpical  ragiaaa,  and  ftand  la  Xstk 
and  South  America,  in  India,  and  at  the  Cape  of  Good  Bopeu 

3.  CasuaIines^  the  Beef-wood  tribe:  flowers  with  bracts;  atamtn  1 ;  OT117  l-eA'. 

ovules  1-2 ;  fruit  consisting  of  winged  acbcnia,  oollected  into  ■  cant;  aad  mi: 
radicle  superior.      Australian  trees  or  shmba,  with  ttUfbrm   braocka^ 
membranous  toothed  sheaths  in  place  of  leaves. 

4.  Betulinen,  tho  Birch  tribe :  flowers  with  bracts,  which  Bi«  ago 

•vary  2-oellcd ;  ovules  solilan,-,  pendulous,  anatropal ;  frvit  lu«ui>aa»«W>  M^ 
hiaoent,  forming  a  sort  of  oune;  seeds  pendulous;  radicle  saptiiari  baiMWttt^ 
dduous  stipules.  Natives  of  temperate  and  cold  itgiooi  fai  Eanpa,  Ajia,  a* 
America,  and  exteoding  to  arctic  and  antarctic  regiana^ 

6.  BalsamifluB(Altingiacctr),  tlie  Lii^uidambar  tribe:  flowatwttli^ 
or  minute  acalea;  antlicrs  nnmmn*;  nxnry  2-cellcd;  ovtdat  0(^  1 
flrnit  consisting  of  2-celled  rni  I  together  ao  aa  to  taa  a  I 

aeeda  nsoaUy  niuneroos,  winj.-  us;  radicle  aapsiar;  Saani 

Balsamic  ttaes,  aativca  of  tn>|iH.'ui  aim  «>nn  rst^tona, 

6.  Platanaa^  llie  Plane  tribe:  flowers  in  globose calkina;(taiiMBl,«<lks(ihii  I 
1-celledi  Myle  thick  and  subulate;  ovulas  solitary  or  in  |>alBt  ■ayaM,  a 

f\K.  TH— Female  flower  ent  loagttniUnalljr.  to  show  the  two  '•—'--—*-  wtik  a 
emu  la  each. 

VIK.  Till— Female  flower  mora  adninnKl     <-  r  Stjrlaa 

Fig.  7M.— BIpe  Ihitt./,  euTclopad  In  It*  lti\  -,  i 

rU.  nr -.Seed  sepamed.    i;  tnU)inmiuii,lm;.  •  rsmetad  M  ilM«  Iks  Mi 

•onyi^a   r,  Boiienor  ndlclc 
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tropal ;  fimit  consisting  of  eompreoed  cUvate  nnU,  (ennuutcd  by  ■  ncanred  style; 
■eeds  1-2,  peaduloiu,  albuminoas;  mdicle  inferior;  leavea  palmate  or  toothed, 
and  stipulate.  Natives  diiedy  of  temperate  regions. 
7.  Cupnlifers  (Cotylaeess),  the  Nut  tribe :  flowers  amentaceous  (flg.  238)  or  aggregate ; 
stamens  6-20,  attadied  to  scales  (flg.  721)  or  a  perianth ;  ovary  surroandcd  by* 
ootiaoeooa  involucre  (cupula),  crowned  by  the  remains  of  a  persistent  perianth 
(figt.  723,  725),  rauUildC'uUr;  ovules  2  or  1,  pendulous;  fruit  a  glana  (figs.  257, 
7S6) ;  ie«l  usually  solitary ;  radicle  superior  (lig.  727) ;  Icavei  stipulate,  often 
feather-veined  (tig.  134).  Natives  of  temperate  regions  chiefly.  Some  extend  to 
warm  comitries. 

This  exteooTe  Amental  alliance,  vith  wbich  perhaps  the  next  order 
should  be  incorporated,  embraces  21  known  genera,  and  700  species. 
The  suborders  are  by  some  considered  as  separate  orders,  and  placed 
in  various  parts  of  their  system  of  alliances.  Examples — Salix,  Fopu- 
lus;  Myrica;  Casuarina;  Betula,  Alnus;  Liquidambar;  Platanus; 
Corylus,  Fagus,  Castanea,  Quercus. 

1034.  The  Amentaceous  order  contains  trees  which  yield  valuable 
timber,  and  are  extensively  cultivated.  Many  have  bitter,  tonic,  and 
astringent  qualities,  borne  yield  resinous  and  balsamic  fluids ;  and  the 
seeds  of  some  are  used  as  articles  of  fond.  The  bark  of  many  .species 
of  Willow,  such  as  Solix  Caprcca,  alba,  Ruaselliana,  fragilis,  ]:>entandra, 
viiellina,  purpurea,  and  Uelix,  yields  a  neutral  crystalline  bitter  sub- 
stance called  Salicin,  which  is  employed  as  a  febriluge  and  tonic.  The 
hark  also  possesses  astringent  qualities  from  the  presence  of  tannin. 
Salicio  assumes  a  carmine-red  tint  when  moistened  with  a  few  drops 
of  concentrated  sulphuric  acid.  Various  species  of  Willows  (osiers) 
are  used  for  basket-making,  while  others  are  employed  in  forming 
charcoal.  Salix  bahijlonica  is  the  Weeping-willow.  Its  speciSc  name 
U  founded  on  the  supposition,  that  it  was  the  species  on  which  the 
Israelites  hanged  their  harps  by  the  waters  of  babylon.  The  word 
vva  in  the  Bible  is  doubtfully  translated  Willow.  Fopulus  alba  is 
commonly  called  the  Abele,  while  P.  tremula  is  the  Aspen,  and  P.  Jas- 
tigiata  and  dilatata  the  Lombardy  Poplar.  The  buds  of  Poputus  nigi-a 
and  balsamifera  are  covered  with  a  resinous  exudation,  to  which  the 
name  of  Tacamahac  has  been  given ;  it  is  said  to  be  diuretic  and  anti- 
scorbutic. The  leaves  and  bark  of  some  Poplars  secrete  a  saccharine  sub- 
ttAnoe,  which  has  been  termed  Populine.  Salix  ardica  nod  polatis 
extend  to  the  arctic  regions,  and  form  the  most  northern  woody  plants. 
Salix  herbaeea,  a  small  creeping  Willow,  occurs  abundantly  on  tlie 
Scotch  mountains.  The  downy  matter  surrounding  the  seeds  of  Pop- 
lars and  Willows,  is  used  for  stuffing  pillows  and  cushionn,  as  well  as 
for  the  manufacture  of  a  kind  of  paper. 

1035.  The  species  of  Myrica  are  aromatic,  and  yield  resinous  and 
oily  matter.  Myrica  Gale  is  the  Gale  or  Scotch  Myrtle,  which  is  com- 
mon in  marshy  grounds  and  damp  heaths  in  Britain.  The  fruit  of 
yyriea  cerifcra,  called  Wax  Myrtle,  or  Bay  Myrtle,  or  Candleberry, 
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yields  a  greenish-coloured  wax,  which  ia  iised  for  candles.  The  dru- 
paceous fruit  of  some  Myricas  is  eaten.  The  leaves  of  CbwytoMi 
asplenifolia,  Sweet  Fern,  are  found  by  Dr.  Murchison  to  contain  poea* 
liar  glands.  Resinous  matter  is  also  procured  from  several  cpeoie*  of 
Liquidaixhar,  and  is  known  by  the  name  of  Li(]uid  Storax.  UtjiiA- 
ambar  styt-acijlaa,  oritntale,  and  Altingia,  are  said  to  be  the  <Md 
sources  of  this  resin  or  balsam,  containing  Benzoic  acid.  Tbn  tftaa 
of  Casuarina  (Cassowary-tree)  yield  excellent  timber,  called  Berf- 
wood,  from  its  having  some  resemblance  to  raw  beef.  What  ii  eallol 
the  She-oak  in  Australia,  is  C.  quadrivalvis.  In  the  integninent  of  tbi 
seeds  of  Casuarinaa  there  are  numerous  spiral  cells. 

1036.  The  species  of  Belula,  Birch,  have  astringent  and  TeaimiM 
b.irks.  The  oil  from  the  bark  of  the  common  Birch  (Bttulaaliaui 
glutinosa)  gives  the  peculiar  odour  to  Russia  leather.  Ia  North 
America  the  bark  of  the  Canoe  Birch  {Betula  papgracen)  is  ns«d  (st 
making  bonts.  A  saccharine  matter  esbts  in  the  sap  of  the  Birch. 
Betula  lenta  is  the  Black  Birch  of  America,  and  is  called  Mooirttk 
Mahogany  on  account  of  the  beauty  and  hardness  of  its  timber.  Akmi 
glutinosa,  common  Alder,  grows  well  on  the  muddy  ground  on  tbt 
banks  of  rivers.  Platanus  orientatis,  the  OrientaJ  Plane,  Km  hnti 
palmate  leaves,  resembling  the  Sycamore,  which  is  often  erroneowif 
called  the  Plane  in  Scotland.  Some  say  that  this  is  the  Sjaaoon  « 
the  ancients.  Platanus  occidentalism  and  P.  aceri/olia,  are  also  caU- 
vated  as  showy  trees,  under  the  name  of  Planes. 

1037.  The  Hazel-nut,  with  its  involucral  appendage,  is  the  predoa 
of  Con/lvs  Avellana.  The  baik  of  Qiiercus  pedunaUata  {_Rohmr),  tiit 
common  Oak,  contains  much  tannin,  and  is  used  as  on  MtiinfrnL 
Another  British  species,  Q.  sessiliflora,  having  sessile  firuit,  n  aid  to 
yield  the  best  timber.  It  is  said  that,  in  the  wood  of  Q.  ptdma^^ 
there  are  numerous  medullary  rays  (silver-grain),  (fig.  99),  wlitit  is 
that  of  Q.  sessili/lora,  Durmast,  there  are  scarcely  any  visible.  Tka» 
is  some  doubt  as  to  the  existence  of  mure  than  one  species  in  BntMa, 
and  no  permanent  characters  have  been  established.  Babingtca  nMfr 
tions  three  species.  It  lins  been  stated  that  2000  well-growB  e^ 
equal  to  3000  loads  of  timber,  are  required  to  build  a  sevcaij-fctf 
gun-ship.  The  acorns  of  Quercua  yEgilops,  Valooia  or  Ftlittm  OA 
under  tlie  name  of  Velonia,  arc  used  by  dyers.  Oaka  are  Kabb  Ii  lb 
attacks  of  insects,  whose  punctures  give  rise  to  the  fonnalaaa  of  pt^ 
These  excrescences  occur  on  the  buds,  bark,  and  leaves.  Hm  wtt 
cinal  galls  are  the  produce  of  Quercus  infectoria,  a  native  of  AaaMMfi 
and  the  be^t  are  imported  from  Aleppo,  lliey  are  caused  by  pOMtm 
from  tlie  ovipositor  of  the  Diplolepis  (Cynips)  Gallte-tinotontm.  BIw 
galls  are  those  which  still  contain  the  young  insect  in  their  iuwior, 
while  white  galls  are  those  from  which  it  has  escaped.  Ia  uwrfin'w 
they  are  employed  as  powerful  astringents,  and  in  the  nil  ihij  **  _ 
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nsed  for  dyeing,  tanning,  and  forming  ink.  The  bark  (Epiphloeum)  of 
Qfiereai  Suber  constitutes  cork  (fig.  100).  The  bark  of  Quereut  tinc- 
toria  is  called  Quercitron,  and  yields  a  yellow  dye.  Claercxu  Hex, 
Erergreen  Oak,  is  commonly  cultivated  in  gardens.  The  Oak,  HtK 
of  the  Bible,  is  said  by  some  to  be  Quercus  Grammuntia.  The  Beech- 
tree  (Fagiu  tylvatica),  the  Horn-beana  {Carpmus  Bdulus),  and  the 
Spanish  Chestnut  (Castanea  vesca),  belong  to  the  Cupuliferous  section 
of  this  order.  Fagus  Forsteri  is  the  Evergreen  Beech  of  South  America, 
(bond  at  Terra  del  Fuego.  A  species  of  Beech  (F.  antardica)  is  found 
in  the  antarctic  regions. 

1038.  Order  177.— JasiMdarrai.  the  Walnut  Family.  (Apet. 
Dkiin.)  Flowers  unisexual.  Male  flowers  amentaceous :  perianth 
membranous,  oblique,  irregularly-lobed,  with  a  scaly  bract.  Stamena 
definite  or  00 ;  filaments  short,  free ;  anthers  dithecal,  erect.  Female 
flowers  in  terminal  clusters,  or  in  loose  racemes,  with  separate  or 
united  bracts :  perianth  single  or  double,  the  outer  3-5-parted,  inner, 
when  present,  in  minute  separate  pieces.  Ovary  adherent  to  the  peri- 
anth, 1 -celled;  ovule  solitary,  erect,  orthotropal;  styles  1-2,  very 
short ;  stigmas  2-4,  fringed  or  sessile,  discoid  and  4-lobed.  Fruit  a 
drupe,  sometimes  with  an  adherent  involucre;  endocarp  bony,  2-valved 
or  valveless,  2-4-celled  at  the  base,  and  1-celled  at  the  apex,  with 
partial  dissepiments.  Seed  exalbuminous,  2-4-lobed,  with  a  mem- 
branaceous testa ;  embryo  large ;  cotyledons  f]eshy,  oily  and  sinuous ; 
radicle  superior, — Trees  nith  alternate,  pinnated  leaves,  having  neither 
dots  nor  stipules.  They  are  chiefly  natives  of  North  America,  There 
are  5  genera,  according  to  authors,  and  28  species.  Exampies — Jug- 
lans,  Carya. 

1039.  While  the  plants  belonging  to  this  order  yield  edible  oily 
nnt«,  their  bark  is  often  acrid,  and  there  is  frequently  bitterness  and 
astringency  in  the  coverings  of  their  fruit  and  seed.  The  seeds  of 
Jvgtans  regia,  common  Walnut,  yield  a  bland  oil,  which  may  be  used 
OS  a  substitute  for  olive-oil.  Carya  alba  yields  the  American  Hickory- 
nut.  Purgative  and  resinous  properties  prevail  in  some  of  the  plants. 
The  timber  of  many  of  the  trees  is  valuable.  That  uf  the  Black  Wal- 
nut {Juglans  nigra)  has  a  fine  dark-brown  colour  when  polished. 

1040.  Order  178. — G»iTT«ce«>,  the  Garrya  Family.  {Apet.  Diclin.) 
Flowers  unisexual,  amentaceous.  Male  flowers :  perianth  of  4  parts. 
Stamens  4,  alternate  with  the  segments  of  the  perianth.  Female 
flowers :  perianth  superior,  2-toothed.  Ovary  unilocular ;  ovules  2, 
pendulous  on  short  funiculi;  styles  2.  Fruit  baccate,  indehiscent. 
Seeds  2;  embryo  minute,  at  the  base  of  fleshy  albumen. — North 
American  shrubs,  with  opposite,  exstipulate  leaves.  The  male  planti 
of  Garrya  tUiptica  are  commonly  cultivated  in  shrubberies,  and  are 
prized  for  the'u-  peculiar  silky  catkios.  Lindley  associates  with  this 
order  the  Helwingiaceae,  which  agree  in  their  unisexual  flowers,  adhe- 
rent fruit,  pendulous  ovules,  minute  embryo,  at  the  base  of  solid 
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albumen.     Dr.  Hooker  refers  Helwingia  to  Araliaoen. 
known  genera,  and  6  species.     Exampk — Garrya. 


Then  an  i 


t.  Spoboosxa  o>  BRizAjrrB& 
Having  spore-Uke  seeds  icith  an  Acotyltdtmoui  embryo. 
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1011.  Order  179. — Bhisaaikcirf  the  Rhizanth  or  Rhizogen  FamOj. 
{Apet.  BicUji.)     Flowers  osuaJly  monscions  or  dioedoos,  sometimet 
{f .     Perianth  more  or  less  perfect,  superior,  trimerous,  tetrameroos  or 
pentameroas,  sometimes  obsolete  or  0.     Stamens  united,  often  in  s 
fleshy  column,  to  which  the  anthers  cohere,  dichecal,  eztrorse,  opening 
longitudinally  or  by  pores.     Ovary  inferior,  1-2-ceiled;  oroles  defi- 
nite  or  OU.      Fruit  indehisccnt,  pulpy,  usually  unilocular.      Seeds 
sometimes  solitary  and  pendulous,  at  other  times  00,  and  attached  u 
parietal  placentas ;  embryo  albuminous  or  cxolbuminous.— Leafloi, 
icaly,  parasitic  plants,  having  a  fungus-like  appearance.     They  art 
never  green,  but  assume  a  brown,  yellow,  or  purple  colour.     They  ut 
composed  chiefly  of  cellular  tissue,  with  a  few  scalariform  and  cpinl 
vessels.     Tliey  are  often  stemless,  and  sometimes  are  furnished  with  • 
creeping  rhizome.    In  their  mode  of  decay  they  resemble  Fungi.    Thtir 
seeds  present  a  peculiar  appearance,  resembling  spores  rather  than  tne 
seeds.     The  nature  of  their  embryo  is  undetermined,  and  their  place 
in  the  natural  system  is  still  disputed.     Lindley  has  placed  them  io  i 
separate  class,  intermediate  between  Thallogeus  and  Endogens.     Thej 
have  been  divided  by  him  into  three  distinct  orders: — 1.  Bakao- 
phoracesB,   male  flowers  pedicellate;    stamens   1-3;    filamfBH  ni 
anthers  both  united ;  ovule  solitary,  pendulous ;  fruit  monospafiMMa 
2.  Cytinuoene,  flowers  in  spikes;  perianth  8-6-lobed;  antben  *tml» 
on  a  column,  dehiscing  by  slits ;  ovules  00,  attached  to  parietal  pla- 
centas; fruit  polyspennous.     3.  Rafilesiacete,  flowers  sessile,  tolifiity; 
perianth  5-lobed,  with  colli  in  its  throat ;  anthers  attached  to  a  oolgna, 
dehiscing  by  pores ;  ovules  00,  attached  to  parietal  placentM;  tvt 
polyspermous.     They  are  natives  chiefly  of  tropical  oountrio^  tel 
some  extend  into  temperate  climates.     They  are  found  m  di*  Em 
Indies,  South  America,  Cape  of  Good  Hope,  and  the  south  of  Europe- 
Authors  enumerate  26  genera,  and  60  species.     Examplm — ^Btlsw- 
pbora,  Cynomorium,  Cytinus,  Rnfflciia.* 

1012.  Some  of  the  plants  are  astringent,  and  have  been  cgnlc^ 
as  styptics.  Cynomorium  ooccinaim,  commonly  known  «  na^ 
mcliteusis,  grows  in  Malta,  and  was  long  celebrated  for  arrMtng  b* 
morrhage.  Cytinus  is  parasitic  on  the  roots  of  Cistuses  in  tht  tuA 
of  Europe.  Cytinus  hypodstis  ia  said  to  contain  gallic  add.  Tbd  <P*^ 
of  Rajgiesia  are  gigantic  parasites,  the  perianth  being  somrtima  AWi 
feet  in  diameter,  and  capable  of  holding  twelre  pints  of  fluid.    1W7 

*  B*fllc«tAcr«  ftre  mart  properly  pU^rd  ne«r  \Hit(ilortjAr<««.    llitaimyW 
CBlyeUanli.  and  ovfht,  uconuof  Ui  Hooker,  Ui  In  BlMtd  ketwt     "  ' 
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ire  parasitic  on  the  stems  of  a  species  of  Cissus,  as  well  as  on  some 
leguminous  plants.  H.  Patma  is  employed  in  Java  as  an  astringent 
»nd  styptic.    Flower  of  R.  Amoldi  sometimes  weighs  more  than  14  lbs. 

Section  B. — GTiniospERU.c* 

1043.  Monochlamydeous  or  AchJamydeous  plants,  with  an  Exoge- 
nous structure  as  regards  their  stems  and  organs  of  vegetation,  but 
differing  from  Exogens  in  having  naked  ovules,  which  are  fertilized  by 
the  direct  application  of  the  pollen  to  the  foramen,  without  the  inter- 
vention of  Etigraa,  style,  and  ovary.  Their  woody  tissue  is  marked 
by  the  presence  of  disks  (figs.  47,  48,  80S).  They  are  included  in 
Lindley's  class  of  Gymnogens,  and  Endlicher's  Gymnospermous  division 
of  Acramphibrya. 

1044.  Order  180. — Co«uipr»,  the  Cone-bearing  Family.  {AcJdamyd. 
Diclin.)  It  includes  the  orders  Pinaceae,  Taxacete,  and  Gnetacee  of 
Lindley.  Flowers  unisexual.  Male  flowers  monandrous  or  monadel- 
pbous:  stamens  collected  in  a  deciduous  amentum,  about  a  common 
nchii  (6g.  728);  anthers  1-2  or  many-lobcd,  with  longitudinal  dehis- 
cence, often  terminated  by  a  scaly  crest  (fig.  729).  Female  flowers  in 
cones  (fig.  730),  sometimes  soUtary :  ovary  none,  its  place  being  supplied 
by  the  flat  scides  of  the  cones,  arising  from  the  axil  of  membranous 


bncta  (6g.  731);  ovules  naked,  usually  in  pairs  on  the  fuce  of  the 
■oalet  (ngs.  731,  732  o  o),  inverted  or  erect ;  style  0 ;  stigma  0.  Fruit 
%  oone  (figs.  201,  476,  477),  or  a  soUtary  naked  seed  (fig.  442.)     Seed 

•  Tvfttif,  naked,  uid  r«(fj««  ned. 
PIgB.  TV-TM— Or(int  of  frnclUlculon  of  Plniu  •^iTcstiii,  Scotch  Fir,  to  Ulutntc  the  utuna 

Tm— Onllvctlon  or  m&le  cxtXlns,  4*.  cIuMcrvJ  round  •  coouDOO  ftilb  /,  LMres.    6,  Ter- 

bwti^  with  Toiiitff  IcAvnt  and  nr&I}- i>ti4^.irh«. 
nc  T29. — Mile  fln»»i:r.  or  the  two-lobt'd  aiillicr.  separated 

f>g.  Tan.— Tlirco  roIlpniMns  of  female  (lortcra,  or  younj;  cooea,  c.  at  the  extrernity  of  a  branfti, 
nc  731. — A  acale  (leini  IieJ  from  one  of  tbcae  f  muig  couea,  and  icea  OD  the  eitcrti^r.  6,  finwC 
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with  a  bard  crnstaceons  integument,  sometimes  winged  (fig. 
embryo  in  the  midst  of  fleshy  oily  albimien  (fig.  734);  g-xncdmea  tnoit ' 
thin  one  embryo ;  cotyledons  2,  or  mAny  and  vertidUttie  (fig.  734) ; 
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radicle  next  the  apex  of  the  seed,  organically  connected  with  the  albu- 
men.— ^Trees  or  shrubs,  with  brandbed,  usually  reainoos  tmnhs^  \he 
wood  marked  with  circular  disks  (figs.  47,  48,  808),  the  leaves  nsuil; 
narrow,  rigid  or  acerose,  entire  (fig.  147),  sometimes  ftsdeled,  aid 
with  a  scaly  sheath  at  their  base  (fig.  728  6).  They  an  toaai  a 
variouj  parts  of  the  world,  both  in  cold  and  hot  regions.  They  abomd 
in  the  temperate  regions  of  Europe  and  America,  and  mmny  oooor  is 
Australasia.  Four  genera  of  Conifeite,  Arttucaria,  Phj/UodatB, 
Mierocac/irys,  and  Arthrotaxis,  are  peculiar  to  the  southern  bemi^ixR 
The  following  atuiin  their  maximum  to  the  south  of  the  tropieir— ^ 
litris,  Podocarptu,  and  Dacrj/dium.  Dammara  has  one  species  in  esd) 
hemisphere. 

1045.  The  order  b  a  very  extensive  one,  and  has  been  divided  iota 
the  following  suborders : — 

L  Abietioes,  the  Fir  and  Spruce  tiitw:  fertile  flovon  In  oones,  wtt  1  or  >  bw*' 
ovulea  at  the  baie  of  each  tcale ;  embryo  io  tha  axb  of  flaahv  nd  oQjr  i  ~ 
di-  or  poly-cotyladoDOUs.     Under  tfaii  tribe  are  ioelniM  tha  fiilliialsg  • 
sub-Nctiaai : — 


A.  Scales  8  seeded,  teedi  adnata  to  the  acale,  and  at  knglb 
anthen  bilocolar. 

Oi  8cslea  with  a  thickened  apophjnla,  which  b  Mim  CDdl*  «•  i 

Pmn. — Leaves  lo  twna,  tbraai  ftian,  or  tym. 

h.  Scala  without  an  apoph;^ 


twill 


m— &!«laor*7eiui|toaiieKenaii  Uielndd*.    cThe 

ad  to  the  uli  of  the  coofc    o  o,  Tb«  two  nikad  tnreitei 

at  lanmaa  to  which  the  poUoa  u  epoUed.  TtM  teaiDeo  was  krattif  4iealks( 
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int.  Tit.— A  Kale  ftoa  a  menire  Mn&  c,Tba*eale.  (  PDial  of  laaarfltK  gkOsarfle 
Wlued  Med*;  the  other  bevinie  tXH-ii  remoreo.  ^^ 

nit.  TI4.— The  teed  cat  hMUEltuitliully.  a,  Baei  of  tfte  wtac.  (  leMsMMaa  aMM^ 
UDmHo].  <,  FoljrtalilsAaaow aahrro.  NaarilMn«alainaMitaa«a«lla*«M4^ 
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LesTcs  Bolitu}-. 

ilUu.— Scales  dscidaoiu,  leaves  flat. 

tj'icta. — Scaln  perristant,  \t»\ta  tetragononi. 
Tmga. — Scales  peisiitcnt,  leaves  dat. 
*  *  Leaves  fasciculatod. 
^m  Larix. — Leavts  flat,  annnaL 

^B  Ctdnu. — Leaven  tetnigonoiu,  pcrenniaL 

^B.  Scales  1 -seeded,  seed  adnate  to  the  scale,  and  not  sepantiDg  fron  It,  intherj 
mullilacttUr. 
AroMcaria  (Euituua  and  AUmgia), 
C-  Scales  1-  or  inany-Hcdcd,  seeds  free,  anthen  bl-  tri-  or  molti-lacular. 
JaswiTj. — Anthen  multilocuLar. 
Cmmmglittma. — Anlben  tnlocuiar. 
ArtAntaia. — Anthers  bUocnlar. 
Cnpn 
poi: 
Cr 


¥. 


CnpraaineK,  the  Cypress  tribe :  ovules  erect ;  ftnit  an  indtusted  cone  (fig.  477),  or 
litihj,  with  the  scales  oonnerted,  forminf;  a  galbulus  (fig.  478) ;  embryo  di-  or 
poly-cotylcdonona.  Exmtgila — Capresios,  Junipenia,  Tbi^a,  Taxadium, 
Crj'ptomeria,  Callitris. 

Taxineae,  the  Yew  tribe :  anthers  nsoaHy  bilocnlar,  with  loogitadinal  dchisecnc* : 
fertile  flowers,  soUury,  terminal ;  ov-ule  soUtar>-,  sessiU  In  the  centre  of  a  fleshy 
di>k,  when  in  fruit  forming  a  sort  of  drupe  (lig.  442);  embryo  dicotyledonous. 
Exampla — Taxus,  Podocarpus,  Daaydliun,  Fbyllocladus,  Salisburia. 

Gnetaces,  the  Joint-fir  tribe :  male  flowers  with  a  perisnih,  anthers  nni-  or  qnadri- 
locolar,  opening  by  a  short  cleft ;  ovules  with  a  projecting  proces.i  foraii^  from 
the  intimate  oovering  of  the  nndena ;  teed  solitary ;  einbryo  with  a  long  epirally- 
twisted  fhniculns ;  stems  Jointed ;  zones  of  wood,  often  separated  by  marked 
aellnlar  circle  (tig.  104).     KxampUt — Gnetum,  Ephedra. 


The  order  embraces  40  known  genera,  and  1 82  speoiefl,  according  to 
authoi^.  Zuccarini  enumerates  208  species  of  Coniferte, — in  the  nor- 
thern hemisphere,  1G5,  and  in  the  southern,  51 ;  some  species  being 
common  to  both  hemispheres. 

1046.  The  plants  of  thui  order  furnish  vnluable  timber,  and  yield 
various  important  producta,  such  as  larpcntine,  pitch,  and  resin.  The 
various  kinds  of  Pine,  Fir,  Spruce,  and  Cedar,  belong  to  this  family. 
Eutatsa  {^Araucatia)  excelsa  is  the  Norfolk-island  P'ine,  famed  for  its 
lize  and  for  its  wood.  Cedrus  Libani  is  the  Cedar  of  Lebanon,  the  1■l^^ 
of  the  Bible,  while  Cednu  Deodara  is  the  Deodar  or  Himalayan  Cedar. 
By  exudation,  and  partly  by  the  aid  of  heat,  the  plants  of  this  order 
yield  various  kinds  of  turpentine,  resin,  tar,  and  pitch.  Common 
turpentine  is  procttred  from  Pinus  sj/lmstria,  the  Scotch  Fir,  Pmus 
PiiiMter,  the  Cluster- Pine,  and  var.  marilima,  Bourdeaux  Pine,  Piniu 
jxUuttru,  Swamp  Pine,  and  Pinus  Tceda,  Frankincense  Pine.  Oil 
of  turpentine  is  obtained  from  it  by  distillation.  Venice  turpentine 
nd  Strasburg  turpentine  an.-  the  produce  of  Abiea  Picea  (Abiet  or 
ficxa  peclinata),  the  Silver  Fir,  and  Larix  ettrojxea,  the  Larch  ;  wliile 
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tke  KMmiii-uut  c£  Ke»  Zeiltmi,  jitUa*  1 
the  ABboTBM  Rtefc-tRC. 
•),  Ae  Anr-tree,  iiniiilia  ■  Miid 
PooBM^  miaA  m  mmi  to  mrw  •vcr  ■ 

/mMB,dw  8iaw  Fiae.  k  tke  aoaee  of  CSvpuUn 
ofSfnoe,  OMil  in  ai^dag  Sfraee^MO^  it  got  hgr  boBag  in  mtierthe 
Inrea  of  dw  Sootdi  Fir  {Pimm  ijhiifiii),  tke  Black  Spraee  (.41m 
•iyra),  sad  ocIict  ipeaei.  A  1dm  of  Maann  ii  [■ucmwl  bow  de 
LuchaadfrondieCniararLcfaaaea.  Hm  Bark-tecadafdw  Nor- 
wegiaai  it  praparod  bob  tbe  matf  bark  of  I*ittit  ^plMri^v.  Tltoa 
»irioBtkiDd»of  rain  and  pitch  are  owd  fcr  uimulaliBg  aad  tefiag 
pitwi,  vliile  llie  oO  of  toupeaUbe  {thmt  ttniiitimm)  h  mtfkfd 
BtefiwuDjr  as  a  ariimilaiit,  diarelae,  fHhittic,  aod  anibdaiiatie.  ut 
T^war  of  tar  hat  been  reoommcDded  ia  affectiaaa  of  tbe  dhol:  Th 
(fig.  478)  {eoauDOnlj  caDed  bcmes)  of  Jmi^fm 
,  Cnrnmon  Jmnper,  uid  the  oil  procured  from  tbeoi,  are  nni 
medicinaHy  at  diuretics.  Tbe  oil  enters  into  the  eoaipoaittoa  of  At 
fpiritoons  liqaor  called  IloUaodj^  Tbe  joang  braacbos  aad  Imwi  of 
Jtmipenu  Sabma,  Savin,  contain  an  active  volatile  oil,  which  ii  wti 
as  an  anthelmintic  and  anBienagogae.  In  large  doaet  it  aca  m  i 
violent  irritant  poison.  The  wood  of  Junipgnu  Banaanfioaa  (uwkka 
Pencil  Cedar.  J.  Vnyiniana,  tbe  Bed  Cedar,  jridda  a  ntbcAokat  dL 
Thvja  ocddentaiu  is  tbe  common  Arbor-vita  of  prdcna.  Thfi 
orientalu  is  also  in  culdvation.  Cuprtima  mfiifimvkm$,  uumb* 
CypreM,  yields  a  durable  wood,  which  it  sappoaed  to  be  llw  Gophs- 
wood,  -vp  of  the  Bible.  Podoearpus  Tolarra  and  DaeryJimm  tuifUim, 
both  supply  good  timber  in  New  Zealand.  Taznti  boee€^  w  Yr«. 
is  a  valoable  timber  tree.  It  yields  resin,  and  its  leave*  aad  seeds  uv 
Bud  to  be  narcotico-aerid.  Halubttria  has  remarkable  cwifta  learsk 
and  the  fruit  of  S,  adkailifoUa,  the  Ginko,  is  said  to  be  talatk. 
Gruium  uretu  has  singular  stinging  hairs  within  the  epispenn  or  ooMT 
integument  of  the  seed. 

lCf47.  Order  181— Trmd-rr.,  tbe  Cycas  Family.  (Jjlhairf 
Didin.)  Flowers  unisexual.  Mnles  collected  into  cones,  the  toiv 
bearing  on  their  lower  surface  1-celled  anthers,  which  arc  uoltd 
often  in  sets  of  two,  three,  or  four.  Fcroalea  consisting  of  dsIr^ 
ovules,  placed  at  the  base  of  flat  scales,  or  beneath  palt^  ooai,  <s 
seated  on  the  margins  of  altered  leaves.  Seeds  hard  and  nat-like. 
sometimes  with  an  external  spongy  coat ;  embryos  I  or  2,  taspeadn 
Hi  a  central  cavity;  albumen  fleshy  or  mealy;  ootyledoa*  niwqa': 

dicle  tupcriur,  having  a  long  cord-like  proIongatMn  by  which  il>* 
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ifl  snspeaded. — Trees  or  shrubs,  with  cjlindrical  trunks, 
osually  simple,  sometimes  dichototnous,  marked  with  the  scars  of  the 
leaves,  and  in  many  respects  having  the  aspect  of  Palms  (fig.  b '  7).  The 
internal  structure  is  more  or  less  distinctly  that  of  dicotyledons.  Pitted 
tissue  and  spiral  vessels  occur.  The  leaves  are  pinuate,  and  their  ver- 
nation is  circinate,  thus  resembling  ferns.  The  pLints  of  this  order  are 
foiuid  in  the  temperate  and  warm  regions  of  America  and  Asia,  as  well 
as  at  the  Cape  of  Good  Hope.  There  are  7  penern,  according  to 
authors,  and  50  species.  Examples — Cycas  (fig.  817),  2^mia  (fig. 
818).     Dion,  Encephalartos,  Macrozamia. 

1048.  The  Cycadaceous  family  yields  much  starchy  matter,  along 
with  mucilage.  From  the  stems  of  Cijcas  revoluta  and  circinalis,  a 
kind  of  Sago  is  made.  A  clear  insipid  mucUage  also  exudes  from 
them,  which  hardens  into  a  tr.insparent  gum  resembling  tragacanth. 
Dion  edule  yields  a  kind  of  arrow-root  in  Mexico,  Zatnia  pmnila, 
and  other  species  in  the  West  Indies,  supply  an  amylaceous  matter 
which  has  been  sold  as  Arrow-root.  The  Bread-tree  is  a  name 
applied  by  the  Hottentots  to  various  species  of  Encephalartos. 


CLAaa  IL — MoKocoTTLKDONRS,  Jiut.    Endooenj!,  DC.    EicDoosys  a!(t>  Dic- 
TYOOENB,  LindL    AitPHiBBYA,  £atil. 

1049.  In  this  great  class  the  plants  have  a  cellular  and  vascular 
^tem,  the  latter  consisting  purtjy  of  elastic  spiral  vessels  (fig.  51). 
The  woody  stem  (as  in  Pulms,  tig.  115,  1)  is  usually  more  or  less 
cylindrical,  simple,  and  unbranched.  There  is  no  true  separable  bark, 
no  concentric  zones,  and  no  true  pith  (figa.  112,  113).  Tlie  taood  is 
endogenous,  i.e.  increases  by  additions,  which  first  tend  towards  the 
centre,  and  then  curve  outwards  in  an  interlacing  manner  (fig,  114,  2) 
towards  the  circumference,  where  much  hard  ligneous  matter  is  de- 
posited, so  us  to  make  the  exterior  the  hardest  part  (figs.  826,  827). 
The  development  of  the  stem  usually  takes  place  by  a  single  central 
and  terminal  bud ;  occasionally  lateral  buds  are  produced  (fig.  115,  2), 
«nd  at  times  the  stem  is  hoHow.  The  leaves  are  parallel-veined  (figs. 
185,  173,  194),  except  in  the  subclass  Dictyogens,  where  a  kind  of 
reticulation  is  visible.  The  ports  of  the^fotoer  are  arranged  in  a  ternary 
manner  (fig.  538),  and  they  are  often  petaloid  (fig,  260),  sometimes 
scaly  or  glumaceous.  The  ovules  are  contained  in  an  ovary,  and  are 
fertilized  by  the  application  of  the  pollen  to  the  stigma.  The  embryo 
has  one  cotyledon  (fig.  504),  and  the  germination  is  endorhizal 
M  527). 
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1050.  Leaves  reticulated,  uilen  articulated  with  the  stem,  branches 


*  A.'aT«M,  ft  Dot,  ftod  yttfMUft  to  proUac& 
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having  the  asual  structvire  of  Endogens,  rhizomes  or  undergrannd  i 
having  the  woody  matter  disposed  in  a  compact  circle,  or  in  we 
contuning  central  cellular  tissue,  and  often  showing  medullary  | 

1051.  Order  182. — DioMorescnr.  the  Yam  tribe.  (_Mono-^igfm.) 
Flowers  unise.Tual.  Perianth  in  6  divisions,  adherent.  $  . 
6,  inserted  into  the  base  of  the  perianth  j  anthers  introrse,  with 
tudinal  dehiscence.  ?.  Ovary  inferior,  3-celled;  ovules  1-2, 
tropal ;  style  bifid  ;  stigmas  undivided.  Fruit  a  compressed  trilocnlar 
capsule,  with  2  cells,  sometimes  abortive,  occasionally  ilcsby  and  iode- 
hiscent  Seeds  compressed,  winged  or  wingless,  in  the  soooolent  Cruit, 
ovate  ;  embryo  small,  near  the  hilum,  lying  in  a  large  cavity  of  oni- 
laginous  albumen. — Twining  shrubs,  with  large  epigeal  or  brpegMl 
tubers,  alternate,  sometimes  opposite,  reticulated  leaves,  voi  imafl, 
spiked,  bracteated  flowers.  Natives  chiefly  of  tropical  coontriei;  a 
few  only  found  in  temperate  regions.  There  are  8  genetm, 
to  authors,  and  150  species.     EtampLes — Dioscorea,  Tamua. 

1052.  Although  farimiceous  matter  exists  in  the  tubers  of  : 
species,  yet  there  is  a  prevalent  acridity  throughout  the  order.  Vuiov 
tpecies  of  Dioscorea,  as  D.  alata,  saliva,  and  aculeata  produce  tlM  taba* 
called  Yams,  which  are  used  in  warm  countries  as  a  substitat«  (at  tb( 
potato.  Testudinaria  EUpftanU'pes  is  the  Tortoise  plant  of  the  Cape,  w 
Elephant's-foot,  so  called  on  account  of  its  peculiar  shortened  uii 
thickened  stem  (\  92).  Tamus  cmnmum's,  Black  Bryony,  is  comaoi 
in  hedges  in  England.  It  produces  red  succulent  fruit,  and  has  4  kip 
root,  which  is  acrid.  This  acridity  does  not  extend  to  the  yoosf 
suckers,  which  may  be  eaten  with  impunity.  The  acriditjr  of  tiui  crte 
sometimes  manifests  itself  in  purgative  qualities. 

1053.  Order  183. — SmiiaccK,  the  SorsapariUa  Family.  (Jfnw- 
perigyn.)  Flowers  bisexual  or  polygamous.  Perianth  petaloid,  i- 
parted.  Stamens  6,  inserted  into  the  base  of  the  perianth,  m^ 
hypogynous.  Ovary  free,  3-celled  ;  cells  uni-  or  mnlti-onilal« ;  ofola 
orthotropal;  styles  usually  3-cleft;  stigmas  3.  Fruit  globular  uJ 
succulent.  Seeds  with  fleshy,  cartilaginous  albumen  ;  embryo  vo? 
small ;  usually  distant  from  the  hilum. — Uerbs  or  uudershmbs^  ota 
climbing,  with  netted-veined  leaves.  Natives  of  the  temperate  ai 
tropical  re<;ions  of  Asia  and  America.  There  ar«  8  know* 
genera,  and  upwards  of  120  species.     EmmpU* — SmiLiX,  PkOaifc 

1054.  Mucilaginous  and  demulcent  properties  pxenA  ikrinnhm 
the  order.  The  root  of  various  species  of  Smtlax  coBadtOtet  iW  Sv* 
saparilla  or  Sarza  of  the  pharmacopoeias.  Linnieus  considtrscl  i~ 
Sarsaparilla,  a  native  of  the  United  States,  as  the  plant  which  I 
Sarsaparilla,  but  recent  observers  state  that  this  is  nut  the  i 
following  are  enumerated  as  sources  whence  SarsaparilU  of  ' 
kinds  is  derived. 
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It  in  part  aupplies  Brazil  and 


I.  BmHox  nffifinalin,  found  in  woods  near  the  iiio  Mafsdolena  in  Colmnbia. 

fumiahes  Jamaica  Sarza,  wtiicli  b  tiie  best  in  thii  market. 
t.  Smilax  medica,  native  of  tlio  Mexican  Audta.     It  is  tliouglit  to  foniisti  Vei» 
Cniz  Sarza. 

5.  Smilax  arphilitica,  foond  in  Brazilian  Gniana. 

Liiboo  Sarza. 
4.  Smilax  oordato-orata,  a  Brazilian  species.    Brazil  Sana  in  part. 

6.  Smilax  papjracea,  a  Braziliim  species.     Brazil  and  Lisbon  Sarza  io  pait 

6.  Smilax  Bnsiiieniiis,  a  Brazilian  spedes.     Brazil  Sarza. 

7.  Smilax,  sp.  ?  from  Angostura,  soppliea  Rio  Negro  Sorzo. 

8.  Smilax,  ip.  7  from  Uooduras,  supplies  Honduras  Sarza. 

Mr.  H.  Scott  sap  that  the  source  of  Red  Sarza  is  5-  paraguenaia, 
which   includes  S.  papyracea,  Brasiliensis,  and   officinalis.     Besides 
these  species,  there  are  others  whicli  furnish  substitutes,  viz : — 
9.  Smilax  Porhampuy,  a  Peruvian  specie^ 
10.  Smilax  cxoelsa  and  aiipera,  are  used  as  substitutes  in  Europe. 

II.  Smilax  Zejrianica,  glabra,  peifoliata,  and  leuco|ihylla,  in  Asia. 
IS.  Smilax  China,  a  Chinise  plant  yielding  China-root, 

IS.  Smilax  Pseudo-China,  from  the  United  States. 

The  officinal  part  is  the  roots  which  come  off  from  the  rhizomes.  The 
roots  are  mucilaginous,  bitterish,  and  slightly  acrid.  They  contain 
mucilage,  starch,  oil,  resin,  and  a  crystalline  principle  called  Pariglin 
or  Smikcin.  Sarsaparilla  is  used  in  decoction  and  iat'usiou,  as  a  tonic 
and  alterative,  in  cachectic  and  S}'philitic  cases. 

1055.  Order  184. — Triliincese.  the  Trillium  Family.  (Mono-peri- 
gyn.)  Flowers  usually  bise.xxiaL  Perianth  in  6,  sometimes  8  divisions, 
coloured  or  herbaceous.  Stamens  6,  8,  or  10;  filaments  subulate; 
anthers  linear,  with  a  prolonged  connective.  Ovary  free,  3-  4-  or 
6-celled  ;  styles  as  many,  distinct ;  ovules  00,  anatropal.  Fruit  suc- 
culent, 3-  4-  or  5-celled.  Seeds  00 ;  embryo  minute,  in  fleshy  albu- 
men.— Natives  of  the  temperate  parts  of  Europe,  Asia,  and  America. 
Some  of  them  are  more  or  less  acrid,  others  are  narcotic.  The  rhizome 
of  TrilUttm  cemuum  is  used  as  an  emetic.  The  juice  of  the  berries 
mixed  with  alum  g;ives  a  blue  colouring  matter.     Parit  quadri/olia, 

tb  Pariss  is  narcotic.     There  are  about  10  known  genera,  and  up 
ds  of  60  species.    Examples — Trillium,  Pans,  Triuris  ? 
05 


Subclass  !.— PirraLoro&s. 


056.  Flowers  having  usually  a  perianth  consisting  either  of  verticil- 
late  leaves,  which  may  sometimes  be  separated  into  calyx  and  corolla, 
and  are  often  coloured  (pelaloid^  or  of  a  few  whorled  scales.  Occa- 
sionally the  perianth  is  abortive. 

■  Perianth  adherent.  Ovary  inferior,  Flowers  vsually  hermaphrodite. 

1057.  Order  185. — HTdi»char«d«ce«e,  the  Frog-bit  Family.  {Mono- 
epigyn.)  Flowers  spatbaceous,  unisexual,  rarely  9  .  Perianth  with  a 
6-partite  limb,  the  3  outer  segments  herbaceous,  and  equivalent  to  the 
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calyx,  the  3  inner  petaloid,  and  equivalent  to  the  corolla.  SUUMH^ 
definite  or  indefinite,  epigynous.  Ovary  adherent,  1  or  many-odlcd; 
ovules  00,  nnatropal,  frequently  attached  to  parietal  pUccntM ;  stigaM 
3-6.  Fruit  dry  or  sncouleut,  indehiscent,  uni-  or  mullilocnU*.  Sewh 
numerous,  exalbuminous ;  embryo  straight,  radicle  remote  froni  tbe 
hilum. — Floating  or  aquatic  plants,  with  parallel-veined  leaves,  mdc- 
times  spiny.  Chiefly  found  in  Europe,  Asia,  and  North  America 
The  plants  of  this  order  are  not  remarkable  for  their  propertia 
Some  are  mucilaginous  and  astringent.  Val/isneria  $piralu  (fig.  228) 
is  a  dicccious  plant,  the  male  flowers  of  vrhich,  at  the  time  of  ilowix- 
ing,  are  said  to  be  detached  from  the  mud  of  the  -water  in  whicb 
they  grow,  and  to  float  on  the  surface.  At  the  same  time  the  femik 
flower  develops  a  long  spiral  peduncle,  by  means  of  which  it  reacbei 
the  surface  of  the  water,  so  as  to  allow  the  application  of  the  poUiB 
(^  496).  The  order  has  been  divided  into  two  sections: — 1.  Vallit- 
neriese,  ovary  1 -celled.  2.  Stratioteae,  ovary  many-oelled.  Thcr«Mi 
18  known  goneni,  according  to  authors,  including  24  tpeciea.  Et- 
ampies — Vallisneria,  Udora,  Anacharis,  Stratiotes,  Hydrocharis. 

1058.  Order  186. — OrcbidRcciB,  the  Orchis  Family,  (i/oito-rat^) 
Flowers  bisexual.  Perianth  adherent,  herbaceous,  or  coloured,  will 
a  6-partite  limb  (fig.  736  pe,  j>i),  the  segments  being  arranged  is  i 
rows ;  exterior  row  (fig.  735  ce),  called  the  calyx  (althougb  Lindk^ 
•ays  it  is  more  properly  the  corolla,  the  true  calyx  or  calyculoi  b(ia| 
usually  abortive),  consisting  of  3  segments  (rarely  2  by  adhesion),  lk» 
odd  one  of  which  is  oflen  next  the  axis  by  a  twisting  of  tb«  otuj; 
interior  row  (fig.  735  ci),  called  the  corolla  (regarded  by  Lindltjr » 
petaloid  stamens),  consisting  usually  of  3  segments  (very  rarely  I),  ifai 
odd  one  of  which  is  called  the  labellum  or  lip.  'lliis  labellam  (figs.  TSi, 
736,  737  i)  frequently  differs  from  the  other  divisions  of  the  periaaik, 
assuming  remarkable  forms,  being  lobed,  sparred  at  the  baM^  tf 
furnished  wiih  peculiar  appendages,  which  are  sometime*  dcriTtd  &•■ 
the  stigma.  It  is  sometimes  divided  by  contraction,  to  as  to  oli&il 
three  distinct  portions,  the  lowest  being  the  hypochiliam  (iri,  vtiM, 
and  x."'*^o>-  lip) :  the  middle,  mesochiliam  (fti<i<>(,  middle) ;  and  iftf 
upper,  the  epichilium  {ivl,  upon  or  above).  Stamens  3,  epigyonit 
united  in  a  central  column  along  with  the  style ;  the  two  laiLenl  !» 
mens  are  usually  abortive  (figs  736  ss),  the  central  one  oppoiili  lb 
odd  exterior  segment  being  fertile  (fig.  736  t)  ;  but  at  tinei  tkt  IM 
lateral  are  fertile,  and  the  central  one  is  abortive ;  anthers  l-S-4-«dki 
(fig.  738)  ;  pollen  powdery  or  cohering  in  definite  (fig.  744)  or  ad^ 
finite  waxy  masses  (poUinia)  (figs.  7.}9,  743),  which  ofVen  aiflwit  bf 
a  caudicle  (fig.  743  c)  to  a  gland  connected  with  the  beak  (roaudhai) 
of  the  stigma.  This  gland  is  sometimes  naked,  at  other  lime*  b  a  ■( 
or  pouch  (bursicula).  Ovary  adherent,  1 -celled  (fig.  740X  i 
of  6  carpels,  of  which  3  only  are  placentiferous  (lindiey);  (tjkia 


L  ns>7<1.-  Flower  of  Splnnthea  atilumnalli,  to  IQtutTatfl  the  luittinU  order  OrcttlJmceaL 
.  7U.— Flower  alter  the  ovary  liu  twtsted  on  Utcii,  aeen  Uterally.  o,  Ov»ry  with  tlit 
_^_  stperiuitlu  1 1,  Outer  (llvUlont  nf  the  perianth,  called  bjr  wm«  calyx,  and  by  Lindley 
•eroUa.  1 1,  Inner  dlvl^kona  of  the  perianth,  called  by  aowe  tlie  corolla,  and  considered  by 
Uadley  aa  petaLold  itaiueDS.  l^  The  labcUum  or  Up,  biblog  the  tower  of  ibo  three  Inner  aeg* 
menta. 

nc  7S4.^DiacrBni  of  the  flower  In  the  yoong  state,  before  the  twtstlni;  of  the  ovary  has 
takcm  plaoft,  a.  The  axti  of  the  spike  of  flowera,  pt^  p€,  pe.  Outer  potiiituli.  pi,  pi^  Two  dlrU 
•leoa  nf  the  Inner  perianth,  i,  Third  dlrlalon  of  the  Inner  perianth,  tn  thia  state  placed  next 
tbe  axU.    c,  Fertile  anthe-.    i  «,  Two  abortive  antben  or  ttanilDoJliL.    o,  Ovary. 

Flft  737.— Summit  of  the  tlower  cut  vertically,  o,  Adliercut  ovary  with  parietal  OTuleii  0i 
I,  LAbcllum  or  lln.    a,  btii^ma.    0,  Anther. 

Pig.  73iL— AnUicr  lepuratcd     Its  Inner  surface  shown  with  Iti  two  celli. 

Fig.  7W.— Qranular  iiollen-tnaaae*  token  from  the  anther. 

Flic.  T40l— HorUontAi  eectlon  of  the  ovary,  with  three  parietal  placentas  bearing  numeroua 
■vnlea. 

Pe.  74L— A  seed  aeperated,  with  Ita  external  reticulated  Integument,  ( 

File.  74X— Embryo  of  Aceraa  anthropopbora  deprived  of  Its  Integnmenta 

ng.  74&.— Pollen-maaeei  (PoUlnla)  of  Orchis  macnUta,  with  the  grains  united  In  Uttle  coalcil 
tnaMe*    c,  Caudlcle  terminated  by  the  retlnaonlnm  and  ulands. 

rig.  744.*lbo  conical  nuiHS  wnlch  the  pollen-grains  fbnu  by  their  cotieiia& 


labcak-Ukci 
■>    Pteaptw a,  parietti  (tigfc  457,  74<y.    Fniit;< 

vf  3  cr  o  vvves,  ttxtetj  ik&mBjf  sn  iiMMiiietut. 
,  '■itk  »  looM  icnenlned  ipenoderat  (fig.  741X  < 
I ;  eMbcjw  Mlid,  flohj  (%  743) ;  Inge  nfide  next  the  1 
1  hu\»  or  ihnl%  «^  fibfow  or  tnbeRolar  rocNc  (fi 
'  ■•  mtm  or  •  pfiu-bwDs  entire  panfld-TeiBed  often  i 

gcnenDjr  ibowj,  aninedve  flowen.  Somcliatei  bndt  i 
l«)ntlwmaipBioft&eleaTes(%.  214>  Theycre  nabTat 
;  aB  parti  of  the  waridibaUxyabMiiid  in  moist  tropical  regiow 
Ikjaie  ant  &Mnd  in  tbe  areiia  regioBS,  nor  in  rerj  drj  climaM 
Seae  hc  laiiaukl,  and  o&en  are  ^iphytia  The  former  are  eoB- 
1  in  iwiiwialT'  dimite%  the  latter  in  witmt  region*.  Dim 
M  fimnd  on  Table  Jinanain  at  an  eleration  of  3,583  te 
Hie  onlf  known  iocafi^  ftr  it  is  in  a  manhj  hollow,  near  the  caMn 
jot  the  taaBit,  where  it  »  abundant  among  raahea oo  the 
lofvinll  pooh  and  streamlets  in  m  black  boggjaoiL  Two'iwe 
I  of  Disa  are  also  seen  there,  D.  ferruginea  and  Hvm^ia.  OnB- 
^tmm  wMfmmm  is  feaad  on  the  Andei,  near  Quito,  at  an  'eievatieo  of 
14,000  fcet  above  the  lerel  of  the  sea.  Epidendmm /rigidwm  ocbm 
in  Oolanbia  at  an  elevatiaa  of  12,000  to  18,000  feet  (mean  teopcn- 
tne  46^X  ""^  '"  oovtred  with  a  son  of  varnish.  Authors  ennnanti 
494  gcacn,  indnding  above  3000  species;  of  tliese,  16  genera  aal 
40  species  are  British.  EdcoHtpUt — Stelis,  Lipari»,  DcndrobinBi 
Epidendmm.  Vanda,  Orchis,  Ophrys,  Arethusa,  Neottia. 

1059.  The  plants  of  this  order  are  well  distinguished  bj  the  pea> 
Bar  loRtts  of  their  flowers,  their  remarkable  lip,  gynandratu  staM*^ 
and  poUoHinasaes.  Their  flowers  often  resemble  inseoia,  as  botlif* 
fljesi,  moths,  bees,  flics,  and  spiders ;  or  birds,  as  doves  and  caghs; 
or  reptiles,  as  snakes,  lizards,  and  frogs.  T)ie  colours  and  spoil  ca 
the  perianth  sometimes  give  the  apjiearance  of  the  skins  of  quadmpsd^ 
as  the  leopard  and  tiger.  These  resemblances  arc  oflen  indioattd  is 
the  generic  and  specific  namesi  The  labellum,  in  some  instances,  &■ 
plays  peculiar  irriubility  (Y  665). 

1060.  Mucilaginous  properties  occur  in  many  of  the  plants  «f  tUi 
order.  Some  are  aromatic  and  fragrant;  others  are  antispasmsdit 
and  tonic  The  tuberous  roots  of  some  yield  a  nutritions  tubstsoet 
called  Salep,  which  consists  cliietly  of  bossorin,  some  soluble  gna^■D<l 
a  little  starch.  The  orchid  yielding  it  is  not  well  known ;  tome  19 
that  it  is  Orchis  mascula,  others  0.  pafiionacta,  Mario  and  nalitviS 
others  Eulopfiia  tent  and  eampesiria.  Salep  foms  xn  artieJc  of  &> 
6tted  for  oonvalesoent^  when  boiled  wiili  water  or  miU.  Tba  loM 
of  ApUctmm  hj/emalt  contain  a  very  glutinous  matter,  and  heaee  ike 
|iliat  is  called  in  America  Putty  wort.    Tlie  fl-^hy  pod4>ka  &nil  t' 
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Fanilla  planifolia,  and  V.  arornatica,  constitutes  the  substance  called 
Vanilla,  which  is  used  in  confectionery,  and  in  davouring  chocolate. 
It  contains  an  oil  and  much  benzoic  acid.  A  kind  of  Vanillc  called 
Chica  in  Panama  is  procured  from  a  species  of  Sobt-atia.  A  blue  colour- 
ing matter  has  been  found  in  some  of  the  orchids.  The  odour  of  many 
of  them  is  very  fragrant ;  sometimes  it  is  oppressive ;  at  other  times, 
as  in  Alaiachadaua  clavata,  it  is  very  fetid,  resembling  carrion. 

1061.  Order  187. — Zincibcmccie,  or  Bciumiara,  the  Ginger 
Family.  (Mono-epigyn.)  Perianth  superior,  in  2  whorls ;  outer  (calyx) 
tabular,  3-lobed,  short ;  inner  (corolla)  tubular,  elongated,  3-parted, 
segments  nearly  equal.  Stamens  in  2  whorls;  outer  sterile,  petaloid, 
having  the  appearance  of  a  3-parted  corolline  whorl,  with  the  inter- 
mediate segment  (labellum)  larger  than  the  rest,  and  often  3-lobed, 
sometimes  the  lateral  segments  arc  inconspicuous  or  nearly  abortive  ; 
inner  stamens  3,  the  two  lateral  being  abortive,  the  intermediate  one 
opposite  the  labellum,  fertile ;  filament  not  petaloid,  often  prolonged 
beyond  the  anther;  anther  2-ceIled,  dehiscing  longitudinally.  Ovary 
S-oelled,  or  imperfectly  so;  ovules  several,  an-itropal,  attached  to  a 
placenta  in  the  axis ;  style  filiform ;  stigma  dilated,  hollow.  Fruit 
usually  a  3-celled  capsule,  sometimes  baccate.  Seeds  roundish  or 
angular,  sometimes  with  an  arillus ;  embryo  enclosed  in  a  vitellus 
(the  remains  of  the  embryo-sac),  surrounded  by  farinaceons  albumen, 
which  is  deficient  near  the  hilum. — Herbs  with  a  creeping  rhizome, 
and  simple  sheathing  leaves,  having  parallel  veins  proceeding  from  the 
midrib  to  the  margin.  The  flowers  arise  from  membranous  spa- 
thaceous  bracts.  Natives  of  tropical  countries.  By  far  the  greater 
number  inhabit  various  parts  of  the  East  Indies;  some  are  found  in 
Africa,  and  a  few  in  America.  They  form  a  part  of  the  singular  Flora 
of  Japan.  Authors  mention  31  genera,  and  2fi0  species.  Exampla 
— Zingiber,  Curcuma,  Amomum,  Hedychium,  Renealmia. 

1062.  Plants  often  with  showy  flowers,  having  aromatic  stimulant 
properties,  which  reside  chiefly  in  their  rhizome  or  root,  and  in  their 
■eeoo.  Some  yield  starchy  matter.  The  rhizome  of  Zingiber  officinale 
{Amomum  Zingiber),  constitutes  the  Ginger  of  commerce,  which  is  im- 
ported from  the  East  and  West  Indies.  In  the  young  state  the 
rhizomes  are  fleshy  and  slightly  aromatic,  and  they  are  then  used  as 

{)reserves ;  while  in  a  more  advanced  state,  the  aroma  is  fully  deve- 
oped,  their  texture  is  more  woody,  and  they  are  then  fit  for  ordinary 
ginger.  When  dried,  after  immersion  in  hot  water,  they  form  Black 
ginger;  when  simply  dried  in  the  sun,  after  being  cleaned,  they 
receive  the  name  of  White  ginger.  The  rhizome  contains  an  acrid 
reaio  and  volatile  oil,  starch  and  gum.  It  is  used  as  a  tonic  and  car- 
minative, in  the  form  of  powder,  syrup,  and  tincture.  Curcuma  longa, 
a  native  of  Eastern  Asia,  furnishes  Turmeric.  This  consist  of  the 
branches  of  the  rhizome,  or  root-stock.     Its  powder  is  lemon-yellow. 


ciL     GnkM  of  Ftva&t 
_        Pcppeif  nra  00^  1m 
EMt  ladiMi  Atrow-root  is  pneand 
m  BHt  6<o«  CtooHa  ipwi^j^S*,  lad  •  amikr  kind  of  ttudbn 
jicUfd by  CWtMM Zumttm,  a  l$maHtua,  and  J(piMei  Oalmfi. 

1063.  Order  188.  Mm  mi  ■  or  «^.»iii«.  Um  Ajvam-to» 
Famflj.  (ifwii  lywy)  Perianth  saperior,  in  2  wborb;  oakr 
iaijx)  S-lofaed,  met;  inacr  (eoroBa)  utboJar,  elongated,  3-paitid, 
■egMti  iwHj  eqiod.  StOMBa  ia  :i  whorls ;  outer  stetOa,  p«ilikal> 
imgnlii,  iiwBiMimg  •  tiAalar  trifid  ooit^  with  ooe  of  tha  bml 
iHMiiiili  difimnt  from  the  others;  inner  petaknd,  S  Merilci  and  1 
laUial  fcrtile ;  fibnent  of  the  latter  petaloid,  entire,  or  2-lobod ;  aaihtt 
an  the  matgiu  of  the  filament,  l-ceUed,  dehiscing  longitudiiiallj.  OiKj 
3-odled,  rardjr  1-ceIled ;  ovules  soliivy  and  erect,  or  nnmerotM  M 
attached  to  the  axis;  style  petaloid  or  swollen ;  stigma  either  iha  oaW 
apex  of  the  stjle,  or  hollow,  hooded,  and  incurred.  Fruit  a  S-C^Bti 
cafFole,  or  baccate,  1 -celled  and  1-seeded.  Seeda  round,  withoot 
arillus ;  embryo  straight,  in  hard,  somewhat  floury  albumen,  withMU 
a  vitellos;  radicle  lying  against  the  hilum  (fig.  527). — HerfaaaMM 
plants,  with  tuberous  rhizomea,  and  leaves  and  flowers,  similar  to  ibaa 
of  the  Ginger  Family.  They  are  natives  of  tropical  America,  sad 
Africa ;  several  are  found  in  India ;  none  are  known  In  a  wild  itrti 
beyond  the  tropica.  Authors  enumerate  i>  genera,  ind tiding  1(4 
^>ecies.     Examples — Maninta,  Canna,  Phrynium. 

1064.  The  planta  of  the  order  contain  much  stareh  in  the  thiaaM 
anil  roots.     They  are  destitute  of  aroma.     Arrow-root  is  tha  pnAM 
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of  the  tuberous  rhizomata  of  Maranta  arundtnaeea  and  Af.  indica. 
The  best  West  Indian  arrow-root  comes  from  Uerniuda.  Its  globales 
mre  much  smaller  and  less  glistening  than  those  of  tous-les-mois  or 
potato  starch.  Amylaceous  matter  of  a  similar  kind  is  produced  from 
other  species  of  Maranta,  as  well  as  from  species  of  Canna.  Tou3-le»- 
moia  is  the  produce  of  Canna  coccinea,  C.  Achirai,  C.  edulia,  Ac- 
lite  seeds  of  Cannas  are  round  and  black,  and  are  commonly  known 
under  the  name  of  Indian  shot.  They  have  been  used  as  a  substitute 
for  ooffee.  Calafhea  zebrina,  Zebra  plant,  is  so  called  from  the  peculiar 
▼atiegation  of  its  leaves,  which  have  a  velvety  aspect.  Barn^oud  states 
that  the  two  outer  verticils  of  the  flowers  in  Cannot  are  always 
developed,  one  after  the  other,  precisely  like  the  calyx  and  corolla ; 
while  the  verticil,  sometimes  called  petals,  is  really  metamorphosed 
Jtamens,  and  hence  its  irregular  aspect. 

10G5.  Order  189. — !»iu»«ce»,  the  Banana  Family.  {Mono-epigyn.) 
Perianth  6-cleft,  adherent,  petaloid,  in  2  whorls,  more  or  less  irregiilar. 
Stamens  6,  inserted  on  the  middle  of  the  segments  of  the  perianth, 
some  usually  abortive ;  anthers  linear,  dithecal,  introrse,  often  with  a 
membranous  petaloid  crest.  Ovary  inferior,  3-celled ;  ovules  numer- 
ous, anatropal ;  style  simple ;  stigma  usually  3-lobed.  Fruit  either  a 
8-ceIled  capsule,  with  loculicldai  dehiscence,  er  succulent  and  indehis- 
cent.  Seeds  sometimes  surrounded  by  hairs;  testa  usually  crusta- 
ceous  ;  embryo  erect,  in  the  axis  of  mealy  albumen  ;  radicle  touching 
the  hilum. — Plants  without  true  aerial  stems,  or  nearly  so,  having 
•boota  proceeding  from  subterranean  root-stocks,  which  form  spurious 
stems,  composed  of  the  sheathing  leaf-stalks.  Veins  in  the  limb  of  the 
leaf  parallel,  and  proceeding  in  a  curved  manner  from  the  midrib  to 
the  margin  (fig.  135).  Flowers  bursting  through  spathas.  Natives 
of  warm  and  tropical  regions.  There  are  5  known  genera,  and  21 
species.     Examples — Musa,  Strelitzia,  Ravenala. 

1066.  The  plants  of  this  order  furnish  a  large  supply  of  nutritions 
fruit,  and  their  leaves  aflbrd  valuable  fibres.  Spiral  vessels  abound  in 
them.  Muta  aapientum  and  Cafer,disliii  furnish  dill'erent  kinds  of 
Banana,  while  M.  paradisiaca  yields  the  Plantain.  These  fruits  in 
their  ripe  state  contain  much  starchy  matter.  From  their  spurious 
stems,  tJie  fibres  of  the  spiral  vessels  may  be  pulled  out  in  such  quantity 
as  to  be  used  for  tinder.  The  ribbon-like  fibre  in  these  vessels  is 
composed  of  several  threads  united  together  (pleiotrachea?)  (fig.  51). 
The  produce  of  the  Banaua  is  of  great  value  to  the  inhabitants  of 
warm  countries.  The  same  extent  of  ground  which  in  wheat  would 
only  maintain  two  persons,  will  yield  sustenance  under  the  Banana 
to  fifty.  Muta  textUis  yields  a  kind  of  woody  fibre,  which  is  used  in 
India  in  the  manufacture  of  fine  musUns.  Manilla  Hemp  is  the  pro- 
duce of  Musa  textUis.  The  woody  tissues  of  many  species  of  Musa  is 
nsed  for  manufacture  in  warm  cUmates.    The  young  shoots  of  the 


Urpmmar  iftwi.rii 
TksveOa'*  tive  of 

'  of  viflcs  vnicli  nowv  DtsiB 
TIm  JMw  of  tlie  bwA  t£  OnoM  k  and  fat  djons- 
10<7^  Owfar  l»0.-»Hl.iia.  dw  Im  Ptaily.      (Jr« 
PcnMia  aaKteal,  ft-jMStM,  colovred,  is  2|  often 
(6pL  744,  746).     fifft  S,  gpigynoM,  oppoiile  tke 
aTdw  pedmii  (fi^L  745, 74«  «e);  filMMMi««i»et « 

I  t-edkd,  extrone.    Oraiyn^niarCfig.  746«),S-eelM; 
i(ig.  746  f\  mraH;  «yte  1;  «%««  S,ofte. 
(fig.  74«  aX  MMetMMi  bOafaMas.     Fmit  a  S-cdIed,  S-valred 


with  locnliddal  dehiscence  (fig.  448).  Seeda  ntuneroos;  caifai7«  (>• 
dosed  in  bomy  or  fleshy  albumen ;  radicle  next  the  hilum  (fig.  7i7V 
— Herbs,  rarely  undershrubs,  with  rhizomes  or  undergrouixl  conn 
having  their  leares  oflen  equitant  or  distichous,  aad  tibeir  is«a> 
■pathaceoiu.     Natives  chiefly  of  warm  and  tempetats  n^gjoot^    Ibt; 

Fl(i.  TW-T«7.-Orgnu  of  friKiMatfcii  of  Via  OemBha,  •■  Italkati  lh«  aMoi  ••• 
IrWtecM. 

n(  7tf.— Dbicna  of  Ih*  flower,  •howinciixdlTMoai  affile  ||  iiiiiia  la  t«««attfktt"' 

««i««i»  ■twti^  Mia  t>«  a-etUB*  cif  l«  wMli  iiMMWt  vmm,   «,  fiaMa  i(  b*  iM '' 

UiAoraacxiioi^ 

V\e.  1M.— Vtnlcal  •ecOaB  of  th*  flower,    a,  Ontcr  dhMoia  «r  liw  <«lMna  f**"^ 

'jinudirWOMofOM  yartiBlh.    (,  Tab*  oT  Uw  ymtanth,  atora  On  pMt  w*^  k  «*■■• 

s«  iivarx.   av  latelor  ^«IM  onry.    ^  ttaawrons  uamiMl  afatan   «  i^  MMM*  • » 

^aldiUfauMi 

t.  7«7.~an4  MpusM  and  oU  1aagUadia*Ur.   (,  Inteauiatsli  OWnMtaaV  h  f*^ 
&   «,U>rT««MlaMllaUM(attpenB.    n^  Mltnipj'le  (fcnoNa). 
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ahonnd  nt  the  Cape  of  Good  Hope.  The  Crocus  occurs  only  in 
Europe  and  Asia.  There  are  55  known  genera,  and  550  species. 
Exaaitplts — Iris,  Sisyrinchium,  Witspnia,  Gladiolus,  I.^ia,  Crocus. 

10C8.  Some  of  the  plants  have  fragrant  and  stimulant,  and  some 
acrid,  rhizomes  and  corms  ;  others  yield  dyes.  The  root-stock  of  Iria 
Florenli'ta  yields  orris-root,  which  has  a  pleasant  odour  like  violetc, 
and  an  acrid  taste,  depending  on  the  presence  of  a  volatile  oil.  It  is 
imported  from  Florence  and  Leghorn.  Orris-root  is  used  chiefly  for 
giving  a  pleasant  odour  to  the  breath,  and  in  perfumery  and  tooth- 
powder.  Orris-root  starch  is  used  for  hair-powder.  Croau  salivas,  the 
Oyt?  of  the  Old  Testament,  furnishes  the  colouring  material  called 
Saffron.  It  consists  of  the  stipmata,  which  have  a  fine  deep-orange 
oolour.  These  stigmata  are  either  dried  in  the  loose  state,  forming 
Hay  Saffron,  or  compressed  into  masses,  constituting  Cake  Saffron. 
The  yellow  colouring  ingredient  is  Polychroite,  which  possesses  the 
property  of  being  totally  destroyed  by  the  action  of  the  solar  rays, 
and  of  forming  blue  tints  when  treated  with  sulphuric  and  nitric  acid. 
Saf&on  contains  an  active  volatile  oil,  and  it  has  been  used  in  the 
form  of  tincture  and  syrup,  as  an  emmenagogue  and  antispasmodic. 
The  stigmata  of  Crocus  autumnaUa  and  C.  odorui,  also  supply  saffron. 
The  roasted  seeds  of  Iris  ptmdaconu  have  been  used  as  a  substitute 
for  coffee. 

1069.  Order  191. — Biirm««i«i«ce«),  the  Burmannia  Family.  (Mono- 
epiffj/n.")  Perianth  coloured,  tubuLor,  6-cleft,  the  three  outer  segments 
^alyz)  oAcn  keeled  at  the  back,  the  three  inner  (petals)  minute. 
Stamens  3,  inserted  in  the  tube  of  the  perianth,  opposite  its  inner 
segments,  sometimes  with  3  alternating  sterile  filaments;  anthers 
dithecal,  opening  transversely,  with  a  fleshy  connective.  Ovary  in- 
ferior, either  1-  or  3-celled,  in  the  latter  case  the  cells  opposite  the 
outer  segments  of  the  perianth ;  ovules  00 ;  style  simple ;  stigmas  3. 
Fruit  a  1 -3-celled,  3-valved  capsule,  crowned  by  the  persistent  peri- 
anth. Seeds  00,  minute,  striated. — Herbs,  with  radical  leaves  and 
bisexual  flowers.  Natives  of  moist  grassy  places  in  tropical  regions. 
They  have  no  properties  of  importance.  There  are  about  13  known 
genera,  and  43  species.     Examples — Burmannia,  Apferia,  Apostasia? 

1070.  Order  192. — nvmodaracne.  the  Blood-root  Family.  (Mono- 
ep^yn.)  Perianth  pctaloid,  more  or  less  woolly,  6-cleft.  Stamens 
inserted  on  the  perianth,  either  3,  and  opposite  the  inner  segments  of 
the  perianth,  or  6 ;  anthers  introrse.  Ovary  adherent  to  the  tube  of 
the  perianth,  usually  3-celled,  rarely  1 -celled  ;  ovules  1-2  or  numerous ; 
style  simple ;  stigma  undivided.  Fruit  a  3-valved  capsule,  sometimes 
indehiacent.  Seeds  either  definite  or  00,  sometime:  peltate ;  embryo 
in  cartilaginous  albumen. — Herbs  with  fibrous  roots,  eqaiiant  distichous 
leaves,  and  bisexual  flowers.  They  are  found  in  various  parts  of  the 
world,  more  especially  in  the  warm  parts  of  South  America  nt  the 
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of  ksrsai  tbc  ( 

I0T2.  Older  193.— frrWiLn^  dw  A)M7l&  V^nly.   <J 

l)    (F«.  251).     PcriaU  petatoid,  Rgdbi^  »sdicA,  iJm  oMr 

(flinaogtWiner.    SmtM  S,  MVd  a  il»  pcriMk, 

olMn^g  by  tke  JhnJ  feaics,  and  teani{  •  kind  of  o^; 

idwratfaBtdbeof  dieper^atk;aatbefaiiiti«M.    Orm 

00.  aiMM|Ml;  fl^  I :  ilisM  S-kM 

Frak  MiWr  s  S-«cllcd,  S-vwIrtd  ofnle,  with  loenlieidal  dehucMOt. 

Seed  with*  tin  AT  dick,  or  blade  mi  brittle  apmo- 

embtjo  neariy  icnufbt;  tadMie  neit  tb* 

et  witlh  IbftMMi 


Mtfita  dncfijr  of  the  O^e  of  Good  Bepc,  hot 
a  Eonpe,  BmK  ead  We«  ladiei.  Sooth  Aratrio. 
liodlef  emiiiwilw  68  geaen,  and  400  tfmdm,  Md 
1  iato  4  txibei: — 1.  AwagjUem,  bulba,  flows  wiihoai 
Kwrif ,  bolba,  flowers  wkh  a  oorooe.  S.  Abtt»- 
I  TOOK,  ooier  wgBMiiH  of  tbe  pefiaalh  diflmai  ia  km 
from  tbe  iaaer.  4.  AfSTeK,  fibnoi  rood,  both  tegaieMa  of  the  Mi> 
antb  aI3K.  Ermtfin — AmaijUis,  Galanthm,  CMatna,  Khoot^ 
AterbiDcria,  Agare. 

I07S.  Hie  bolba  of  many  plants  of  tbb  order  hare  nareotie  doobo- 
oot  qoalHiea.  So«neof  tbem  act  aienietics,  others  are  oaed  iataepi*- 
pantioaof  aldndof  inioxieatiagi|imt.  Tbe  toogh  fibtcfof  ■oowHt 
used  for  flax.  The  root  of  BamamAn  tocdeariMa  is  pciiaBooa.  IW 
flowers  of  the  Daffodil  {Sardamm  jmmde  nareianu)  an  also  aki  t* 
be  poisonous.  The  fibres  of  Agave  Ammieana.  Ameriem  Aloe,  jmH 
Pita  flax.  This  plant  does  not  flower  often,  but  when  flowering  btnai^ 
it  proceeds  with  great  rapidity  and  vigour.  Its  roots  are  soiustwsi 
used  to  adulterate  Sam.  Its  juice  is  fermented  so  as  to  ftra  n 
intoxicating  bevei  age.  Afom  Saponaria  is  used  in  Mexico  lor  waittaf. 
The  bulbs  of  Nareitiia  poitieu*,  N.  JonquSla,  N.  odonu,  N,  psprf*- 
,  N.  Tatetta,  and  of  tome  species  of  i'<Mera(6Mi«reffD«li6  IV 
ey  Lily  is  also  reputed  poisonous.  Some  AUtrdmmu  are  £n- 
ffjp.     In  Alilrdmeriai  (fig.  251),  the  lesTes  are  twitl«d,  so  that  wbi 
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shonld  be  the  upper  surface  becomes  the  lower.  In  ffarcissua  the 
corona  or  crown  of  abortive  filaments  projects  beyond  the  flower;  while 
io  Pancratium  the  dilated  filaments  of  the  fei-tile  stamens  unite  together, 
and  are  included  within  the  perianth.  Many  ornamental  garden 
plants  belong  to  the  order. 

1074.  Order  194. — nj9»xUmeem,  the  Hypoxis  Family.  (Mono- 
epigyn.)  Perianth  petaloid,  superior,  usually  G-partecl,  regular.  Sta- 
mens 6,  inserted  into  the  base  of  the  segments  of  the  perianth,  fila- 
ments dbtinct ;  anthers  introrse.  Ovary  inferior,  3-celled ;  ovules 
namerous,  amphitropal;  style  simple;  stigma  S-lobed.  Fruit  inde- 
hiacent,  sometimes  succulent,  1  -  2-  3-ceUed.  Seeds  00,  with  a  lateral 
hilom  and  a  beaked  caruncle  ;  testa  black,  and  crustaccous  ;  embryo 
straight,  in  the  axis  of  fleshy  albumen ;  radicle  remote  from  the  hilum. 
—Herbaceous  and  usually  stemless  plants,  with  tuberous  and  fibrous 
roots,  radical  plaited  leaves,  and  simple  or  branched  scapes.  Natives 
of  warm  countries.  Some  have  bitttr  roots,  others  have  edible  tubers. 
There  are  5  known  genera,  including  t!0  species.  Exatnpta — Hypoxis, 
Curculigo. 

1075.  Order  195. — BrcmeUarrjB,  the  Pine-apple  Family.  {Mono- 
paigyn.)  Perianth  tubular,  6-divided,  in  2  verticils;  outer  whorl 
(calyx)  persistent,  more  or  less  adherent  to  the  ovary ;  inner  petaloid, 
marcesoent  or  deciduous,  with  imbricated  aestivation.  Stamens  6,  in- 
serted into  the  base  of  the  segments  of  the  perianth;  anthers  introrse. 
Ovary  either  free  or  partially  adherent,  3-ceiled ;  ovules  00,  anatropol ; 
style  single;  stigma  3-lobed  or  entire,  often  twisted.  Fruit  capsular 
or  succulent  (figs.  256,  474),  S-celled.  Seeds  00;  embryo  minute, 
curved  or  straight,  lying  in  the  base  of  mealy  albumen  ;  radicle  next 
the  hilum. — Stemless  or  short-stemmed  plants,  with  rigid,  channelled 
leaves,  which  are  often  spiny  at  the  margin,  and  are  covered  with 
tcorfy  matter.  Natives  of  the  warm  parts  of  America  chiefly.  There 
are  37  genera,  according  to  authors,  and  200  species.  Examplet — 
Bromelia,  Ananassa,  Tillandsia,  Bonaportea. 

1076.  The  plants  of  this  order  are  all  more  or  less  epiphytic,  being 
able  to  grow  without  any  direct  attachment  to  the  soil.  In  hothouses 
they  are  frequently  kept  suspended  in  moistened  moss.  Some  of 
the  Tiliandsiaa  are  hung  from  balconies  in  South  America  as  air- 
plants.  Tillandsia  vsneoida  has  the  appearance  of  the  Beard-moss  (a 
iicben  commonly  seen  on  trees  in  Britain),  and  it  is  used  for  stutEng 
cushions,  &c.  The  plant  has  been  called  Tree-beard  or  Black  Moss. 
The  leaves  of  Tillandsias  frequently  contain  much  water  in  their  hol- 
lo wed-out  bases.  The  fruit  of  Anatiassa  eativa  is  well  known  as  the 
Pine-apple  or  Ananas  (fig.  256).  It  is  an  anthocarpous  fruit,  consist- 
ing of  numerous  flowers  and  bracts  united  together,  and  becoming 
aacctilent.  The  fruit  is  more  or  less  acid  in  the  wild  state,  but  when 
cultivated  it  becomes  sweet  and  highly  aromatic.     The  fibres  of  the 
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1077.  CMs  1»€  l«fcii..lh>Lilyg«ay.  iMam»-pvi§.  mi 
IfcM  *g'f-)  *»«»•«  ■mOjt  biKrad.  PtBaMb  calaoBd.  a  S 
ton,  Rgoiv,  wiik  6  ^vmoh  (&ep.  2M,  SM,  748.  749).  StnM 
S  (fig.  588),  pgigyiiw%  inated  iMa  the  ngaeMi  of  tte  poiai* 
(igL  «59. 748, 749);  Miheniittn«(ig.  750«).  Ojmrjfnt,?    '  ' 


(fig.  749);  omles  00;  ttjle  1 ;  adgm  nmple  or  S4obed  (8^  SMt 
260.  750 «).  Frait  3-ceUed,  either  saocnlent  or  dxy  Mid  eiflilK 
Seeds  nmneroos,  packed  one  above  the  other  in  1  or  S  ro««  {tg.  730); 
enbryo  in  the  axis  of  fleabj  alboBai  (fig.  751 X — Uerbe,  ibxvb^  m 
trees,  with  bitlbt  (figa.  207-209),  or  tabm,  or  uboresoent  MM,  m 
rhisoma  (fig.  90) ;  leares  not  articolated,  nsually  narrow,  with  ^kIM 
Tcin*.  They  are  fiNmd  both  in  temperate  and  tropical  afiaatHL  b 
warm  reboot  aome  of  them  are  arfootesocnt,  as  in  the  oaae  of  Dmtaam: 
odMnareTerytoooalentjat  q)eciesof  Aloe.  Tb«  order  has  BOt  bia 
sufioieDtly  defined,  and  there  are  still  many  differeneei  of  opiria  ■ 
to  its  limits.    Under  it  are  included  by  some  the  following  siilMraD  >* 

I.  Tnlipea,  ToBp  tiibe:  bolbais  pUati,  MgmsBit  of  pariamh  Ksicdy 

tabe,  tou  pale  and  nft. 
S.  Hsiaarocallklc^  Vmy-Vij  tzfiic:  bnlboB 

pakaadnft. 

riSL  nS-raL-Oisn*  or  ftacUaottaa  or  VOa  I 

«■«/»>.  Aha*'* 


Ut 


nc.7«.-flo«craHcDft«aabai«.   u,  OaMp  vatleO  «( lb* 


Ik  wMraaiiiir 
MC.  THl— V« 
InnM    >,  Orali 

TScTnL-^tad 


D^IMB  «rtlM  Sa«»r,  Aovtac  Ikna  OMW 
r  SMMB*  IB  IV*  mi,  ud  time  ewTcl*  «( 
.     .'atiori  actkn  arihc  flower.   c<;NrltBlk 
f,  Oralc*  attKlMS  to  »  ptaenla  la  Um  uI» 


Hk   «be.Mwa   «OM(f.  «!*•>« 


(^tnlaA  ni  CM  law>><rti^ 


or  Anifa,  (ba  SqaHl  or  Onion  tribe:  balbons  (fl^  307-309>  with  tha 

tnU  bUck  and  britlie. 
4.  Ancbmccm  or  A^phodelen,  Asphodel  triba:  not  bulboos,  rooti  fagcicltd  (fig.  ISO) 

or  fibroos,  leaves  not  corUoeooa  nor  puimoncnt. 
Bk  Convillirif ,  LQy  of  the  Volley  tribe:   stem  developed  u  a  rhizome  or  tuber 

(fig.  90). 

6.  Asputgem,  Ai^ianigaa  tribe :  stem  nsoally  folly  developed,  arboiesceDt,  in  some 

eases  biucbed,  leaves  often  ooriaoeoos  and  permanent. 

7.  Aloinea,  Aloes  tribe :  stem  usually  developed,  arborescent,  leaves  succulent 

8.  Apbyllanthec,  Gnss-ttee  tribe:  having  a  rash-like  habit  and  membranona  tm- 

bricated  bracts. 

Lindley  adds  to  these  the  tribes  Conantlieretc,  Wachendorfese,  Aspidis- 
tres,  and  Ophiopogonese.  lie  enumerates  155  genera,  including  1,250 
•pecies.  ExampUt — Tulipa  Liliam ;  Memerocallis,  Phormium  ;  An- 
Utericum,  Asphodelus;  Convollaria;  Asparagus,  Draciena;  Aloe; 
Aphyllantbes,  Xanthorrhaea ;  Conanthera;  Wachendorfia ;  Aspidistra; 
Ophiopogon. 

1078.  Many  of  the  plants  of  thb  order  are  showy  garden  flowers, 
•acb  as  Tulips,  Lilies,  Fritillaries,  Day-lilies,  Tuberoses  {PolianUtea), 
and  Dog-tooth-violets  (Erijthronium).  Some  of  them  are  used  inedi- 
dnaJly  as  purgatives,  stimulants,  emetics,  and  diaphoretics,  tjome 
yield  valuable  fibres,  others  supply  resinous  matter.  The  bulb  of 
SaOa  or  SguiUa  (Urginea)  marilima  supplies  the  officinal  squill.  The 
plant  grows  on  the  sandy  coasts  of  the  Mediterranean.  Its  boibs  vary 
in  weight  from  half  a  pound  to  four  or  five  pounds.  In  their  fre^ 
state  they  are  very  acrid.  They  contain  a  bitter  crystalline  principle 
called  Scillitina.  Squill  is  used  medicinally  in  the  form  of  powder, 
vinegar,  syrup,  and  tincture,  as  an  emetic,  diaphoretic,  expectorant, 
and  diuretic.  The  drug  called  Aloes  is  the  inspissated  juice  of  the  leaves 
of  various  species  o(  Aloe,  aa  A.  tpicaia,  vulgaris,  socotrina,  indica,  ruh«- 
Kou,  etrabica,  liiigutefonnis,  and  Commelini.  It  is  imported  under  the 
uanies  of  Socotrine,  East  Indian  or  Hepatic,  Borbadoes,  Cape  and  Cabal- 
line  Aloes.  It  contains  a  substance  odled  Aloesin,  which  some  regard 
■s  it9  active  principle.  Aloes  is  used  medicinally  as  a  cathartic,  acting 
chiefly  on  the  large  intestines  and  on  the  rectum.  The  bulb  of  Allium 
tatiwun.  Garlic,  is  used  as  an  irritant,  stimulant,  and  diuretia  It  is 
the  Die*  of  the  Bible,  the  (rxtfodov  of  the  Greeks.  The  bulb  of  jd//iun) 
Cepa,  the  Onion,  the  73f3  of  the  Bible,  is  used  in  the  same  way  as 
garlic,  and  so  is  the  bulb  of  A  Ilium  Pomtm,  the  Leek,  the  TVn  of  the 
Bible  (figs.  207,  208).  Besides  the  Onion  and  Leek,  several  species 
of  Allium,  under  the  name  of  Chive  {A.  ScAcenoprasum),  Shallot  {A. 
ascalonicum,)  and  Rocambole  {A.  Seorodoprasum),  are  used  as  articles 
of  diet.  These  plants  contain  free  phosphoric  acid,  and  a  sulphuretted 
oil,  which  is  in  a  great  measure  dissipated  by  boiling  or  roasting.  In 
the  Oreson  and  Missouri  districts  of  North  America,  the  bulbs  of 
Gamassia  escidenta,  Gomass  or  Squamash,  are  also  employed  in  a 
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1079.  Order  197.     Wifc— in.. die GokUem Fanly.     ( Jfaw 
l)     VamoA  fefhid.  ia  6  piecM,  whicfa  we  ■fiaiMio  ir^fcHy 

rointBinMivuioa.  SoaDcaaS;  aMWRCXMnb 
0*«7  3-eeIled;  ovnler  Dmnaoas;  style  S-pwted;  "'B"—  S,  a» 
divided.  FHnt  •  5-oeUed  1t^wll^'.  with  wptiadal  or  tncirfirithl  Mi>- 
oeMOb  Seedi  widi  s  nembniioiii  •pennodemi;  aHimBfii  imm, 
fledij;  earivjo  rtxj  minute. — Plants  with  bolbo,  toben  (fi^  MX  * 
fitaooa  1001%  h«nog  parallel-TeiDed  learea,  aheaduag  at  w*  biit. 
Hie  flowos  are  aometimes  polygamoos.  They  are  nathrn  of  «an«s 
parts  of  tbe  globe,  bnt  are  most  abandant  in  northeni  ooaatriaiL  Tkt 
order  has  been  divided  into  three  suborders: — I.  VeratRos or  iUm- 
them,  rhizome  fibrons,  debL«cence  of  capsule  septicidaU  6amm  6r 
quenily  unisexual  2.  Colchicete,  rhizome  bulbous,  drhi«ocsoes» 
ticidal.  3.  Uvulariese,  rhizome  bulbous  or  fibrous,  dehiseenea  loow' 
cidaL  There  are  33  known  genera,  and  136  species. 
Melanthiuro,  Veratrom.  Tofieldia ;  Colchicum ;  Urularta. 

1 080.  The  plants  of  the  order  have  in  general  poiaonooa  propertitt 
Maoy  are  acrid,  purg^itive,  and  emetic,  and  some  are  narcotic.  AaMC| 
the  medicinal  plants  of  tlie  order,  tbe  most  important  is  CMkm 
autumnale,  lileadow  Saffron,  or  Autumn  Crocus.  The  bulb  or  com 
(fig.  93)  and  tbe  »eeds  are  the  officiDal  parts.  Tbey  ooutaia  a  pteafitf 
alkaloid  called  Colchicia,  which  seems  to  be  analogous  to  \»~*^ 
Citlchicuro  in  large  doses  acts  as  a  narcotico-acrid  poison.  In  I 
ciual  doses,  in  the  form  of  extract,  vinegar,  tincture,  and  wint^l 
n^ed  in  the  cure  of  gout  and  rbeumatisin.     It  is  sedatire,  oatbsitit; 
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•nd  diuretic.  The  rhizome  of  Veratrum  album,  the  White  Hellebore 
of  the  Greeks,  is  an  irritant  narcotic  poison,  its  properties  being  due 
to  the  presence  of  an  allcaloid  called  Veratria.  It  has  been  used  as 
an  emetic  and  purgative,  especially  in  mania,  and  it  has  been  adminis- 
tered as  a  remedy  for  gout.  Cevadilla  is  the  fruit  of  Ildonias  or 
Asagrata  officinalis,  as  well  as  of  Veratrum  Sabadilla.  The  fruit  and 
seeds  contain  the  alkaloid  veratria  in  combination  with  a  peculiar 
tatty  acid  called  cevadic  or  sabadiilic  acid.  Cevadilla  is  used  in  cases 
of  neuralgia  and  rheumatism. 

1081.  Order  198.— ouiieaiacnc,  the  Gilliesia  Family.  {Afono- 
perigyn.)  Perianth  6-parted,  sometimes  5-parted  by  cohesion  of  two 
of  the  pieces,  in  a  double  row ;  the  outer,  petaloid  and  herbaceous ;  the 
inner,  smaller,  and  more  coloured;  sestivation  twisted.  Stamens  in  a 
double  series ;  outer  whorl  sterile,  in  the  form  of  a  G-toothi^d  urceolate 
body,  or  of  scale-like  bodies,  one  of  which  Ibrras  a  sort  of  labellum ; 
inner  whorl  of  six  stamens,  of  which  three  are  sometimes  sterile. 
Ovary  superior,  3-celled ;  style  I  ;  stigma  simple.  Fruit  a  3-celIed, 
3-valved  capsule,  with  loculicidul  dehiscence.  Seeds  numerous,  at- 
tached to  the  axis;  spermoderra  black  and  brittle;  embryo  curved 
in  the  midst  of  fleshy  albumen. — Herbs  with  tunicated  bulbs,  grass- 
like leaves,  and  umbellate  spathaceous  flowers.  Natives  of  Chili.  Their 
properties  unknown.  The  descrijition  of  the  flower  is  in  accordance 
witli  Arnott's  view,  and  differs  from  that  of  Lindley,  who  considers 
the  perianth  as  bracts,  and  tlie  outer  verticil  of  stamens  as  the  perianth. 
Tliere  are  2  genera  and  5  species.     Examples — Gilliesia,  Miersia. 

1082.  Order  199. — Paniedcrinceas  the  Pontederia  Family.  {Mono- 
perigi/n.)  Perianth  tubular,  coloured,  6-parted,  more  or  less  irregular; 
xstivatioD  circinate.  Stamens  3-6,  perigynous;  anthers  introrse. 
Ovary  free,  or  slightly  adherent,  3-celled ;  ovules  numerous,  anatropal ; 
Kyle  1  ;  stigma  simple.  Fruit  a  3-celled,  3-valved  capsule,  with 
loculicidal  dehiscence.  Seeds  00,  attached  to  a  central  axis ;  testa 
membranous ;  hilum  small ;  embryo  straight,  in  the  axis  of  somewhat 
mealy  albumen;  radicle  next  the  hilum.  Aquatic  or  marsh  plants 
with  sheathing,  parallel-veined  leaves,  which  are  sometimes  cordate  or 
■agittale,  and  have  inflated  petioles.  The  flowers  are  spathaceous. 
'Iliey  are  natives  of  North  and  South  America,  East  Indies,  and  Africa. 
Their  properties  are  unimportant.  There  are  6  genera,  according  to 
Lindley,  and  80  species.     Examples — Pontederia,  Leptanthus. 

1082.  Order  200. — Xyrfaacew,  the  Xyris  Family.  {Mono-perigyn.) 
Perianth  6-paned,  in  two  verticils ;  the  outer  glumaceous,  the  inner 
petaloid.  Stamens  6,  3  fertile,  inserted  into  the  ckws  of  the  inner 
perianth  ;  anthers  extrorse.  Ovary  single,  1 -celled  ;  ovules  00,  ortho- 
tropal,  attached  to  parietal  placentas  j  style  trifid ;  stigmas  obtuse, 
moltifid  or  undivided.  Fruit  a  1 -celled,  3-valved  capsule.  Seeds 
nainerous ;  embryo  on  the  outaide  of  mealy  albumen,  remote  from 
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the  bilani. — Herbs  havinp  a  sedge-like  aspect,  with  radical  I 
tant  and  sheathing  at  the  base,  and  scalj  heads  of  flowen. 
chiefly  of  tropical  regioiu,  having  no  important  properties 
about  7  genera,  and  72  species.     ExampUt — Xyris,  AboQMMia,] 
drum? 

1084.  Order  201.— Jaacacca,  the  Rush  Family.  {Ma 
perigifn.)  Perianth  6-parted,  more  or  less  gltunaceoos. 
inserted  into  the  base  of  the  segments,  sometime*  9,  and  oppodit  tka  ' 
outer  segments;  anthers  2-celled,  introrso.  Ovary  l-3-«eiled|  omfai 
1,  3,  or  many  in  each  cell,  aoatropal;  style  1 ;  stigmas  geacnlly  3, 
sometimes  1.  Fruit  a  3-valved  capsule,  with  loculicidal  ddtiaeeDeev 
sometimes  iodehiscent.  Seeds  with  the  testa  neither  black  oar  cnata> 
oeous ;  embryo  very  minute,  near  the  hilum,  within  fleshy  or  cafflla- 
ginotia  albumen. — Herbs  with  tascicalated  or  fibrous  roots,  hoUov, 
grooved,  or  flat  leaves,  with  parallel  veins.  They  are  natives  chiefly 
of  the  colder  regions  of  the  globe.  Many  species  of  Jvtemt  are  used 
for  making  the  bottoms  of  cliairs,  mats,  &c.,  and  the  central  ceDskr 
tissue  furtus  the  wicks  of  msbligbts.  There  are  1 8  known  { 
upwards  of  210  species.  Exaaplea — Joncus,  Luzula, 
Astclia. 

1085.  Order  202.— Pataaa.  the  Palm  Tribe.  (Motto  ^myga.) 
Flowers  bisexual  or  unisexual,  or  polygamous.  Perianth  S-fiatti 
in  a  double  row  (fig.  757);  S  outer  (calyx)  fleshy,  or  lealbeijaad 
persistent  (figs.  752  e  e,  756  e),  3  inner  (corjlla)  oAca  biyv  (% 
752  e  i),  and  sometimes  deeply  connate  Stamens  6  (figft.  783,  727), 
rarely  3,  sometimes  00,  inserted  into  the  base  of  the  perkath.  Owiy 
free,  1-3-ceUed,  usually  composed  of  3  carpets,  which  are  more  or  )m 
completely  united  (fig.  755);  ovules  1-3.  Fruit  dnipaeaoQi,  at  Mt> 
like  (fig.  756),  or  baccate,  often  with  a  fibrous  covering;  8aad  triA 
cartilaginous  or  homy  albumen  (fig.  52UX  which  is  oAoB  ranilili 
(fig.  497),  or  furnished  with  a  central  or  lateral  cavity ;  embryo  mtB, 
cylindrical,  or  flat,  in  a  cavity  of  the  albumen,  remote  from  tLe  hilna 
(figs.  497,  520). — Arborescent  plants  (fig.  115,  1),  with  stmple,  nni] 
branched  trunks,  marked  with  the  scars  of  the  leaves,  whioh  arc  «>>• 
minal,  pinnate,  or  fan-shaped,  with  plicate  vemalioo,  and  panU 
ample  veins,  and  often  spiny  petioles^  Flowers  on  a  tenniiMU,  ate 
branched  spadix,  enclosed  in  a  1-  or  many>valred  ^Mrtha.  Kaiifa  <i 
tropical  regions  chiefly,  and  imparling  to  them  much  o(  their  buHaW 
physiognomy.  Most  of  them  have  unbranched  stems,  aUainiqgMai- 
times  a  height  of  1 90  feet,  and  sending  out  clusters  of  large  Itaiftt,  torn 
the  axil  of  wliich  bunches  of  flowers  proceed.  Althoi]|;h  iba  isMi 
are  small,  still  the  inflorescence,  taken  eoUeclively,  haa  ofta  a  wtH 
impoaing  aspect.  Humboldt  describes  their  efiect  on  tb*  kndMW 
in  glowing  colours,  and  Manias  has  illustrated  the  order  btmltiiad 
deJ^eaUuDi.     Lincsus  called  them  the  Princes  of  the  Vi;     '^' 
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Kn(;dom.  Lindlej  states  that  there  are  73  known  genera,  and  400 
tpecies;  but  this  estimate  probably  falls  short  of  the  total  amount,  for 
much  still  remains  to  be  done  in  the  elucidation  of  the  species. 
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Martins  estimates  the  known  species  at  582,  of  which  91  have  fan- 
shaped  leaves.  They  have  been  divided  by  him  into  various  tribes, 
depending  chiefly  on  the  nature  of  the  ovary,  ovules,  and  fruit ;  and 
sections  are  formed  according  as  the  leaves  are  pinnate  or  flabelliform, 
and  the  stems  are  spiny  or  not.  The  following  are  the  tribes: — 1. 
Arecines,  the  Betel-nut  tribe.  2.  Lepidocaryinaa,  the  Sago  tribe.  3. 
Borassinee,  the  Palm)rra  Palm  tribe.  4.  Coryphinae,  the  Talipot  and 
Date  tribe.  5.  Cocoinno,  the  Coco-nut  tribe.  Examples — Areca, 
Euterpe,  Caryota;  Lepidocaryum,  Calamus,  Sagus;  Borassus,  Lodoi- 
cea ;  Corypho,  Livistona,  Phoenix ;  Cooos,  Elais,  Acrocomia ;  Phyte- 
lephas. 

1086.  The  properties  of  the  plonts  of  this  order  are  very  varions. 
In  the  countries  in  which  they  grow,  they  are  used  for  supplying  food, 

T\f^  791-7(16.— Orguu  of  frocttScatlon  of  Arecs  Catecho,  D«tel-nat  Palm,  to  lUutrate  lbs 

nttiin]  order  P«lmf . 
n|^7HL— Dnexr*i><i'"lo*'<'-l><i<'-    >«.  OoterdlTlilan  oftlieperiuiUi.    e  <,  Innar  perluith 
V\e.  7Ul— DUfiim  of  tbe  flower,  ihowInK  tbt  two  vertlclli  of  the  perUnUi,  tbe  tlx  tUnieni, 

•Dd  tbrM  ttoruT*  caipeU     a,  Tbe  podUon  of  the  uUi  of  laSateKents  in  reference  to  tbe 

ng.  7&1— A  flower  denrired  of  Iti  perUnth.  tn  wblcb  tbe  itameos.  e,  ere  partly  abortive,  wlida 
Iba  ovarr.  e.  la  dereloped.    «,  StlKma. 

Fig.  7ii.— Dla(nun  of  the  laat  flower,  >)inwtn(  the  double  perlanib,  tba  partlaUjr  abortlra 
Maman^  and  Iba  S-«eUad  onrj.    a.  Axis  of  Infloreaccoce 

fUc-  7Mi.— Fmlt./,  ninmnded  at  lu  bate  by  Uie  p«ral>t«nt  perlastb,  c 

r\g.  7S7  —  Hower  or  Cbai^eropt  homllU,  European  Fan-Palm,  wen  from  abort;  Then  are  ilx 
(Iflatona  uC  tbe  perianth,  lis  atuieiu,  and  the  muj. 
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Calatmts  Scipionvm  and  Rotang,  are  used  as  canes  under  the  name  of 
Rattans.  Calamus  Rudentuvi,  the  Cable  Cane,  a  native  of  the  East 
Indies,  Cochin-Cbiiia,  and  the  Moluccas,  p:rows  sometimes  to  the  length 
of  500  feet.  The  fruit  of  Allalea  juni/era  is  known  by  the  name  of 
Gx)iuUa-nuts,  and  its  hard  pericai-p  is  used  for  making  umbrella- 
handles,  &C.  It  seems  to  supply  a  iibre  used  in  manufacture  under 
the  name  of  Piassaba.  The  hard  albumen  of  P/iytelephaa  maerocarpa 
is  used  in  the  same  way  as  ivory.  lience  the  plant  is  called  the 
Ivory  Palm.  The  spatha  of  Manicaria  aaccifera  comes  off  in  the  form 
of  a  conical  cap,  and  is  used  as  a  covering  for  the  head  in  the  West 
Indies.  Chamceropa  humilis  is  the  only  European  species  of  Palm.  It 
is  able  to  stand  the  climate  of  this  country  wiili  slight  protection  during 
winter.  A  specimen  in  the  Edinburgh  Botanic  Garden  has  lived  in 
the  open  air  for  years.  It  is  covered  with  matting  during  winter. 
The  Doom-palra  of  Egypt  {Hyphcene  thebaicd)  has  a  trunk  which 
divides  in  a  dichotomous  manner.  Its  pericarp  is  used  as  food,  and 
Las  the  taste  of  gingerbread.  Acrocomia  sclerocarpa  is  the  Macuhuba- 
palm  of  Brazil ;  Mauriiia  viiiifera  is  the  Buriti-palm,  the  stem  of 
which,  when  perforated,  yields  a  reddish  juice,  having  the  taste  of 
■weet  wine.  The  following  Palms  have  flowered  in  the  Edinburgh 
Botanic  Garden — various  species  of  Chamadorea,  Euterpe  rnontana, 
Chamceropa  humilis,  C.  Palmetto,  Livistona  chinensit,  Harina  cary- 
otoides,  Areca  triandra,  Sabal  umbracuUfera,  Plusnix  sylveatris,  Cary- 
ota  urena,  C.  soboU/era,  Stafortliia  elegans,  Rhapia  flabeUiformia,  Calamua 
Wightii,  Deamoneua  elongatxta. 

1087.  Order    203 Commriynace*.    the    Spider-wort    Family. 

{Mono-hypogyn.)  Perianth  in  2  verticils ;  outer  (calyx)  herbaceous 
and  tripartite ;  inner  (corolla)  petaloid,  tripartite  or  trifid.  StameiM 
6  or  fewer,  hypogynous,  some  of  them  occasionally  abortive  or  de- 
formed ;  anthers  introrse.  Ovary  3-celled;  ovules  few  in  each  cell; 
Btyle  1 ;  stigma  1.  Fruit  a  2-3-cellcd,  2-3-valved  capsule,  with 
loculicidal  dehiscence.  Seeds  otten  in  pairs,  with  a  lateral  and  linear 
hilum ;  embryo  pulley-shaped,  antitropal,  in  a  cavity  of  lleshy  al- 
bumen, remote  from  the  hilum. — Herbs  with  flat  narrow  leaves, 
which  are  usually  sheathing  at  the  base.  Natives  chieQy  of  warm 
climates.  Some  have  fleshy  rhizomes,  which  are  used  for  food. 
Tradeaeantiaa,  Spider-worts,  have  moixiliform  staminal  hairs,  in  which 
a  microscopic  movement  of  granules  is  seen  (fig.  225).  Genera  17, 
species  264.     Exwnplts — Commelyna,  Tradescaotia,  Mayaca. 

1088.  Order  204. — Aiumacrs,  the  Water-plantain  Family.  (Mono- 
kypog.)  Perianth  in  6  divisions  and  2  verticils;  outer  whorl  usually 
herbiceous  ;  inner  usually  petaloid ;  sometimes  tlie  perianth  is  want- 
ing. Stamens  definite  or  00,  hypogynous ;  anthers  introrse  or  extrorse ; 
ovaries  3,  6,  or  more,  distinct  or  united ;  ovules  erect  or  ascending, 
lolitary  or  in  pain.     Styles  and  stigmas  equal  to  the  Dumber  of  car- 
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pels.  Fruit  of  Beveral  dry,  iadehiaoent  carpldia.  Seeds  1-2  in 
carpel,  exalbuminous  (fig.  525);  embryo  straight,  or  curved  like  I 
horse-shoe ;  radicle  next  the  bilatn. — Plants  growing  in  flowing  or 
stagnant  water,  usuall}'  with  a  creeping  rhizome,  paraliel-Teined  leara, 
and  hermaphrodite  or  unisexual  flowen.  Natives  both  of  tro{^eal  ud 
temperate  regions.  The  limits  of  the  order  are  not  well  defined.  Ii 
has  been  divided  into  two  suborders: — 1.  Alisraese,  inaer  fenuA 
petaloid,  anthers  introrse,  embryo  curved  or  hooked.  2.  JancagiocK, 
inner  perianth  herbaceous,  sometimes  perianth  0,  anthers  extnnt 
embryo  straight,  plumule  coming  through  a  slit  in  the  embryo  (fig. 
504).  They  have  few  important  properties.  Some  are  acrid.  oibBi 
have  eatable  rhizomes.  Various  Brazilian  Sagittariaa  m  Ttiy 
astringent;  their  expressed  juice  being  employed  in  the  prrpantiea 
of  ink.  There  are  6  known  genera,  and  about  74  speciea.  ~ 
— Alisma,  Sagittaria  ;  Triglochin,  Scheuchzeria. 

1089.  Order  205. — Bntonacew.  the  Flowering-msb  Family.  (J 
hypog.)  Perianth  of  6  parts,  in  2  verticils  (fig.  381,  2)  ;  otiiert 
herbaceous  ;  inner  petaloid.  Stamens  definite  (fig.  381 ,  2,  <o,  «*).  << 
00,  h3rpogynous.  Ovaries  3,  6,  or  more,  dbtinct  or  united,  l-«elM 
(fig.  381) ;  ovules  00;  stigmas  simple,  as  many  as  the  carpels.  Fnl 
consisting  of  several  follicles,  which  are  either  diiitiact  (fig.  SdS)  b' 
beaked,  or  combined.  Seeds  00,  micnte,  attached  to  the  wboie  IBM 
surface  of  the  pericarp  (fig.  394),  exa-ouminous ;  embryo  often  coMi 
like  a  horse-shoe ;  radicle  nex .  the  hilum. — Aquatic  pUnU,  cte 
lactescent,  with  poralled -veined  leaves,  and  frequently  irniMi* 
flowers.  They  are  chieily  found  in  northern  countries,  and  mm  </ 
them  have  acrid  and  bitter  properties.  Bulomus  umbellabis, ', 
ing-rusb,  is  the  only  British  plant  in  the  class  Enneaodrui  of  f 
Authors  give  5  genera,  including  8  specits.  "" 
Limnocharis. 

c.  Flowen  incomplete,  often  unuexual,  withmil  a  proper  perim»A,* 
with  a  few  verticiliaU  acates. 

1090.  Order  206.— Pa»diiii«ce».  the  Screw-pine  Famfly.    {. 
/lypog.)     Flowers  uniscxu.il  or  polygamous,  covering  the  wbob  W 
spadix.     Perianth  0,  or  a  few  scales.     Male  flowers : 
ous ;  filaments  with  single  anthers,  which  are  2-4'celled.     F( 
flowers:  ovaries  1 -celled,  united  in  parcels;  ovules  solitary  « 
ous,  anatropal ;  stigmas  sessile,  equal  to  the  carpels  in  number. 
either  fibrous  drupes  collected  into  parcels,  or  berries.    Seeds 
in  the  drupes,  numerous  in  the  berries ;  embryo  at  tbe  baa*  of 
albumen ;  radicle  next  the  hilum. — Trees  or  bnahei,  K—alaM 
adventitious  roots  (fig.  115,  2),  long,  imbricated,  amplcxkaal 
usually  with  spiny  margins  and  backs.     Native*  of  tropial 
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I  order  is  subdivided  into  two  sections: — 1.  Pandaneae,  undivided 
I  and  no  perianth.  2.  Cyclantheaj,  fan-shaped  or  pinnate  leaves, 
flowers  with  «  few  scales.  There  are  25  genera,  according  to 
authors,  and  85  species.  Examples — Pandanus,  Freycinetia; 
Cyclanthus,  Carludovica,  Nipa. 

1091.  The  flowers  of  some  of  the  plants  are  fragrant,  and  their  seeds 
•re  sometimes  used  as  Ibod.  The  juice  has  in  some  instances  astrin- 
gent properties.  The  species  of  Pandanus  are  remarkable  for  their 
aerial  roots,  with  large  cup-Uke  spongioles.  These  roots  are  sent  out 
regularly  from  all  parts  of  their  stems,  and  appear  like  artificial  props 
(fig.  115,  2).  Tlieir  spA-nioderm  iias  numerous  raphides.  Their 
leaves  are  arranged  in  a  spiral  manner  in  three  rows,  and  in  their 
aspect  they  have  some  resemblance  to  those  of  the  pine-apple — henc^ 
the  name  Screw-pine.  Pandanus  Candelabra  is  the  Chandelier-tree 
of  Guinea,  and  is  so  called  on  account  of  its  mode  of  branching. 

1092.  Order  207. — ArBcne,  the  Arum  Family.  {Mono-hypog.) 
Flowers  generally  unisexual,  rarely  bisexual,  enclosed  within  a  spatlia, 
and  usually  on  a  spadix  (fig.  239),  having  male  flowers  at  its  upper 
pwt,  female  below,  and  abortive  flowers  between  them  (fig.  239,  2). 
Perianth  either  0,  or  in  the  5  flowers  rudimentary  and  scaly.  Stamens 
definite  or  00,  hypogynous;  anthers  e.vtrorse.  Ovary  free,  1-  3-  or 
more  celled ;  ovules  solitary  or  numerous ;  style  short  or  0 ;  stigtna 
•imple.  Fruit  succulent  or  dry,  indehiscent,  one  -  very  rarely  three- 
celled  ;  seeds  one  or  several ;  embryo  id  the  axis  of  fleshy  or  mealy 
albumen,  sometimes  with  a  lateral  cleft  for  the  plumule ;  radicle  usually 
next  the  hiluni. — Herbaceous  or  shrubby  plants,  often  with  tubers  ur 
creeping  rhizomes,  leaves  sheathing  at  the  bnse,  and  having  parallel 
or  branching  veins  (fig.  239,  1).  They  occur  in  dry  and  marshy  places. 
and  in  lakes  in  various  parts  of  the  world,  abounding  in  the  tropica. 
The  order  has  been  divided  into  four  suborders: — 1.  Arinea»,  Cuckoo- 
pint  tribe  (fig,  239);  naked  flowers  with  a  spadix  and  spaiha,  $  %, 
anthers  sessile,  ovules  several,  fruit  succulent,  seeds  pulpy.  2.  Ty- 
phineae.  Bulrush-tribe ;  marsh  or  ditch  plants,  with  nodeless  stems, 
flowers  S  ?  ,  with  a  scaly  or  hairy  perianth,  arranged  on  a  spadix  with- 
out a  sjtatha,  anthers  wedge-shaped  on  long  filaments,  ovule  solitary, 
fruit  dry,  seed  with  adherent  pericarp.  3.  Acorese,  Sweet-tlag  tribe ; 
flowers  g  ,  having  usually  a  scaly  perianth,  arranged  on  a  spatbaceous 
spadix,  ovules  1  or  more,  fruit  a  berry.  4.  Pistiea^  Duckweed  tribe; 
flowers  i  $ ,  naked,  enclosed  in  a  spatha  without  a  spadix,  ovary 
1-celled,  ovules  2  or  more,  fruit  membranous  or  capsular.  The  order 
includes  60  genera,  and  28(1  species.  Examples — Arum,  Caladinm, 
Colocasia,  Calla;  Typha,  Sparganium ;  Acorus,  OroDtiutn,  Pothos: 
Pistia,  Lemna. 

1093.  The  general  property  of  the  order  is  acridity.  Sometimes 
the  plants  ore  dangerous  irritiint  poisons.      In  soiuc  inal;)uces  the 
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rhizomes  yield  mach  starchy  matter,  and  when  boiled  or  roMted, 
lued  as  substitutes  for  yams,  under  the  name  of  Coco.  Hie 
may  be  separated  and  used  as  Arrow-root.  Tbos,  Portland  S*go  a 
prepared  from  the  rhizome  of  Arwn  macuhtnm,  common  Cadcoo-pink, 
or  Wake- Robin.  Diefenbaehia  aegidna  (  Caladium  aeyumvm),  ia  oIW 
Dnmb-cane,  on  account  of  the  swelling  of  the  tongne  caused  by 
chewing  the  plant.  Many  of  the  plants  of  this  order  give  out  beat  in 
a  marked  degree  during  flowering  {%  475).  Some  send  ant  aenl 
ro<jts,  by  means  of  which  they  climb  upon  trees.  DraconlivmptilKtm 
has  peiforaied  leaves  (^  137).  Si/mplocarptu/aftidua,  Skonk-cabbagik 
has  a  very  disagreeable  odour.  Its  rhizome  and  seeds  have  becB  viid 
as  antispasmodics.  Richardia  ajricana,  with  its  white  spatfaa,  i*  ea» 
monly  cultivated  under  the  name  of  .il^thiopian  Lily.  The  root  itn^ 
of  Acorut  Calamus,  Sweet-flag,  has  an  aromatic  odour,  eombtoedwilb 
a  bitterish  acrid  taste.  It  has  been  used  as  a  stimulant  and  tonje.  Ii 
Typha  latijolia,  Great  Reed  Mace,  the  pollen  b  abundant  aad  aaiily 
coUected,  and  from  its  inflammable  nature  has  been  used  aa  a  iDbMi- 
tute  for  the  Lycopodiuro  spores.  The  young  shoots  of  T.  lot/Uit  al 
angiuti/olia  arc  eaten  by  the  Cossacks  like  asparagus.  The  larger  Mbt, 
amylaceous  rhizomes  are  eaten  by  the  Kalmucks.  Lemitat,  Dockmtfk 
are  common  in  ditches  in  temperate  regions.  Their  6owen  are  vsy 
simple,  one  male,  and  the  other  female,  without  a  perianth,  encksii 
in  a  membranous  bag ;  their  roots  are  simple  fibres,  oavered  «ilk  • 
sheath.     Pistia  StrattoUs  floats  in  lakes  in  tropical  coaainea. 

1094.  Order  208. — ivaiadace*  or  Patwwv,  the  Naias  or  Faoimtti 
Family.  {Mono-hypog.)  Flowers  hermaphrodite  or  aniMsraaL  ft* 
rianlh  of  two  or  four  herbaceous  or  scaly  pieces,  oiVeo  deddawn 
aometimes  0.  Stamens  definite,  hypogynons.  Ovarjr  free,  of  OM  «r 
more  carpels;  ovule  solitary;  style  1  or  0;  i^p* 
entire,  rarely  2-3  parted.  Fruit  dry,  1-oWi 
usually  indehiscent.  Seed  solitary,  erect,  or  pAb- 
lous,  cxalbuminous ;  embrj-o  straight  or  condL 
usually  with  a  lateral  slit  for  the  plumule  (fig.  7^; 
radicle  large  (flgs.  499,  758).— Plants  living  a 
fVesh  and  in  salt  water,  having  cellular  leaves  with  parnllfl  toim  wA 
inoonspicuous  flowers.  Tliey  are  found  ia  various  parta  of  the  wvA 
They  have  no  properties  of  importance.  Zotlera  marina  ia  tMi  k 
the  dried  state  for  stuffing  mattresses,  and  has  been 
hospitals.  Ouvirandra  (^Hydrogeton)  fenatralia  haa  peeoliw 
like  leaves  (flg.  181).  Aponogeton  dietachyum,  a  (Jap*  aqttdl^lM 
grown  well  for  vaaxxy  years  in  the  open  pond  of  the  Ediobor^  Ban*' 
icol  Garden.  Caulinia  fragilis  is  one  of  the  plants  in  whick  RoMliM 
has  been  observed.     There  are  19  known  genera,  and  tqiwardi  cff  7t 

FIf.  7Ml— Embryo  of  Zotlan.  In  the  luitnnl  n4ar  Ndolana.  « 
tt  latenl  •wsUlnit  f«iBU«et«d  vUii  Uia  radicle.  /,  SlU  tor  tta  PlaanH 
»«TmUr(«ndWia  »— — 
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•pedes.     ExampUa — Naios,  Zannichdlia  (fig.  505X  Potamogeton  (fig. 
130),  Buppia,  Zostera. 

1095.  Order  209. — ReatiareB,  the  Eeslia  or  Cord-rush  Family. 
(Mono-perigyn.)  Flowers  frequently  unisexual.  Perianth  glumaceou. 
■omctimea  0.  Stamens  definite,  perigynous,  when  two  or  three  in 
number  opposite  the  inner  glumes ;  anthers  usually  1-celled.  Ovary 
1  or  more  celled,  sometimes  composed  of  several  carpels ;  ovules  soli- 
tary, pendulous;  styles  and  stigmas  2  or  more.  Fruit  capsular  or 
nucumentaceous.  Seeds  pendulous ;  embryo  lenticular,  outside  mealy 
albumen,  remote  from  the  hiium. — Herbs  or  undershrubs,  with  narrow 
simple  leaves  or  none,  naked  or  sheatbed  culms,  and  spiked  or  capi- 
tate, bracteated  flowers.  They  are  found  chiefly  in  America  and 
New  Holland.  They  have  few  properties  of  importance.  The  tough 
wiry  stems  of  WiUdenovia  teres  and  some  Hestias,  are  used  for  making 
baskets  and  brooms.  Eriocaulon  teptangvlart  is  a  native  of  Britain, 
being  found  in  the  Isle  of  Skye,  as  well  as  in  the  west  of  Ireland.  In 
Brazil  there  e.xist  branched  Eriocaidona  six  feet  high.  In  1764, 
lioDSBUS  described  only  5  species  of  Eriocaulon  in  all  the  world,  while 
Gardner  collected  in  Brazil  100  species.  The  Diamond  districts  of 
Brazil  are  great  centres  of  Eriocaulons.  There  are  according  to 
Lindlcy,  36  genera,  and  372  species.  Examples — Bestio,  Centrolepia, 
Eriocaulon. 

SnbcUiu  3. — GLUJnTERJt. 

1096.  Flowers  glnmnceous,  consisting  of  bracts  or  scales,  which  are 
imbricated,  and  not  arranged  in  true  verticils.  Leaves  with  parallel 
veins. 


1097.  Order  210. — Cypemcei^  the  Sedge  Family.  {Mono-hypog.) 
Flowers  hermaphrodite  or  unisexual,  generally  without  a  perianth. 
Each  flower  furnished  with  a  solitary  bract  (glume  or  scale).  These 
bracts  are  imbricated  upon  a  common  axis,  and  the  lowermost  are 
olVen  empty.  Occasion.illy  they  enclose  two  or  three  opposite  mem- 
branous bracts  or  glumes.  (In  the  female  flower  of  Carex,  the  two 
inner  bracts  receive  the  name  of  Perigynium.)  Stamens  hypogynous, 
definite,  1-12  ;  anthers  dithecal,  innate.  Ovary  1-celled, 
often  surrounded  by  hypogynous  bristles  (setae)  which 
are  probably  abortive  filaments  ;  ovule  erect,  anatropal ; 
style  single,  2-3-cleft ;  stigmas  undivided,  sometimes  bifid. 
Fruit  a  crustaceous  or  bony  achtenium  or  nut  (fig.  519); 
embryo  lenticular,  enclosed  within  the  base  of  fleshy  or 
farinaceous  albumen  (fig.  519  <)  ;  plumule  inconspicuoui 
(fig.  759). — Jrass-like  herbs  with  fibrous  roots.  Their 
stems  are  solid,  often  without  joints,  sometimes  creeping 

y\f.  780.— Emlnro  ofCmrex  'Ippanpcnta,  aeparatoil  to  ihow  the  rtructure  of  thatlwJj  Id  lti« 
>itBnl  order  Cjvatatm    r,  BjiOIde.    c  a,  Colylcdon.   /,  SUt  for  Om  plomola. 


lOM.  Kooe  ef  die  plnti  of  the  orda 

TWe tnefimg Meimct CanK  mtmmia,  dirtinfa,  wtdAir^^i* 
HBOiBty  SBu  bftve  becB  lueo  in  tBtmoutt  wkf  tat 
WHinyi  /iiffynii  — ligiir— i  a  Ae  ftjiyio*  o» 
the  Kiitt,  die  edtaiar  tiame  of  wUeh  «■■  and  in  iIk  iMiiiihuen  «f 
peper.  Some  a^  diac  the  word  M^g  in  tbe  Bible,  trmikhMl  BolnA. 
M  either  the  i\9j(nM  or  e  tpeeia  of  QpoTMi.  The  word  fi^  In 
been  tnnaUted  P^ter-Beeda.  Ilie  species  of  Erii^thermm  an  eiM 
CoUOB-gna,  OD  eoootmt  of  the  woollj-like  tabetanoe  which  is  MacM 
to  the  bese  of  the  orary.  Some  specaes  of  Cypena  here  toben  M  iht 
lower  part  of  their  stems,  which  are  used  as  food.  The  roots  of  C^ 
pena  longu*  have  been  used  as  bitter  and  tonic  remedies,  while  those 
of  C.  odoratia  are  aroantic.  Some  species  of  Sdrput  are  laed  fer 
making  cboir  bottoms.  Some  of  the  Cariea,  with  their  ctcepia; 
stems,  tend  to  bind  together  the  loose  sand  on  the  sea-shore. 

1099.  Order  211. — Cwmm^ium,  the  Grass  Familr.  (Mono-I^fpojy.) 
Flowers  usually  g,  sometimes  unisexual  or  polygamous;  1,  i,  or 
more  (some  occasionally  abortive),  ore  attached  to  a  f^'Uff'W  w^ 
and  enclosed  within  bracts,  the  whole  together  forming  a  loeaH 
or  Bpikelet  (tigs.  7GO-762).  The  outer  imbricated  bracts  are  aJki 
glumes ;  they  are  usually  2  (6gs.  760,  761  g  e  g  i),  sometiiaes  I, 
rarely  wanting,  and  often  unequal.  They  are  either  awned  (siiMtt) 
or  awnless  (muticous).  The  bracts  enclosed  within  the  gltmin  M* 
called  ptileiB  or  glumella; ;  they  immediately  enclose  the  itstiniT«i  d* 
usually  2,  the  lower  being  simple,  and  the  upper  being  fonotd  d 
2  united  by  their  margins  (6g.  761  p  e  pi).  The  inaerAMit  mK^ 
bracts  consists  of  two  or  three  hypogynous  scales  (sqnamokB,  g)aa^ 
luim,  or  lodiculK),  which  ore  either  distinct  or  combined  (fig.  70  fi 
and  are  sometimes  wanting.  Stamens  hypogynous,  1-6  or  bor; 
Anthers  dithecal,  versatile  (figs.  337,  763  <).  Otsij  simple  (fig.  769  t)i 
ovule  ascending,  anatropal ;  styles  2  (fig.  763)  or  3,  somettsa  vutei; 
stigmas  feathery  or  hairy  (fig.  410,  7C3  s  >).  Fruit  a  earyopM  (8^ 
467).  Seed  incorporated  with  the  pericarp ;  embryo  lenticnur,  lnB| 
on  one  side  of  farinaceous  albumen  (fig.  495),  near  its  bate  (t^  7t4v 
765);  endurhizal  in  germination  (fig.  124).— Herbaceous  plaaa^ 
with  cylindrical,  hollow  (fig.  Ill),  and  jointed  stems,  aUtd  cnla*; 
alternate  leaves,  with  a  split  sheath  and  a  membranous  axpaanMti 
the  junction  of  the  petiole  and  blade,  called  a  ligola  (fig.  M),  tks 
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coUections  of  flowers  (locusts)  being  arranged  in  spikes,  racemes,  or 
^      panicles. 

Discussions  have  arisen  as  to  the  true  nature  of  the  palee  in 


Brown  thinks  that  the  upper  palea  is  composed  of  two 
parta  united,  while  the  inferior  palea  is  the  third  part.    The  arrange- 

f1g& TflO-TU— Orgun of  ftnctUnU a  of  Atou  utlTh aHsmon enltlTited  Ott,  to  Uloitrata 
tbe  Dfttiin]  order  Gramlnae. 
Fig.  TOO  — SplkeliM  of  tlie  OsL     a.  Axil  of  InfloKacenee  or  nclitiL    ft.  Exterior  or  I 


ftame.  a  i,  Iiuier  or  upper  clume.  //,  Inferior  fertile  flower,  /<f,  Twonpper  ibortlTfi  floweni 
Fig.  7(ll.— Tbe  mat  ipiltelet  wltb  tne  envelopes  Beparmted  to  ahow  the  Intenul  putl.  a  a, 
AilBof  infloreaoeoM.  y  c.  Outer  glome,  p  i.  Inner  Klome  0  «.  Ooter  Mies  of  the  fertile  tloirer, 
with  lu  Bwn  (>rtita>.  ■>  i,  loner  palea,  cleft  at  tlie  apex,  ana  apparenUjr  tbnned  bj  two  nnltaiL 
«,  T>irc«  ■tameOK    a,  Platll  conalatlDg  of  the  ovary,  and  two  stjrlea  fa.  Two  aborof  e  flowers 

PI;.  Tffit.— DlafrBm  of  the  apikeiet.  g  «,  Outer  Kinme.  g  i.  Inner  glome,  p  «,  Outer  palea 
witli  awn;  the  Inner  palea  being  oppoalte.  t.  Stamens  o,  PlstU.  II,  Saae*  or  lodlcnlc 
/iV*.  Bairn  flowenu 

fif.  701.— FartOe  flower  deprlred  of  (rhunea  and  paleie.  t.  Three  atamena  with  veraatUa 
deft  anthcra.  p,  Scalea  (aqnamc  or  lodlcalz)  partially  united,  o,  Orary  nitiroately  forming 
the  Kraln,  which  conalau  of  pericarp  and  aced  combined,     i  J.  Two  atyiea  with  featlwiT 


■tgtnaa. 


_  7IH.— Vertical  aectioo  of  the  Caryopaia  (fruit  or  gralD),  with  the  upper  portion  cut  olf. 
f  ^  utacumeota  of  the  caryopuda  and  of  the  aeed  unlled.  pp.  Ferlapenn.  <,Einbrya  r.  Badlde. 
«  a.  Cotyledon.  /,  SUt  corrcaponding  to  the  plnmuieL 

Up  Tatk— Embryo  acparalea.     r,  Badicla.     c  a.  Cotyledon,     f.  Slit  correapoadlng  to  the 
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nient  is  tJius  trimerons,  and  bears  a  relnrion  to  the  seoies  or  lo^Icul«. 
Moh),  on  the  other  hand,  states,  that  the  inferior  palea  is  not  oo  4 
level  with  the  other,  and  is  in  fact  a  bract  from  which  the  othar  i» 
developed.  From  their  alternate  position,  the  part*  of  the  Boffn 
of  grasses  are  in  general  looked  upon  as  bracts,  rather  than  a*  part* 
of  a  true  perianth.  The  following  may  be  given  as  a  genexal  vww  of 
the  parts  of  the  flower. 

1.  OatOT  onrdope :  Odp  or  two  glnmes,  the  calyx  of  wme  anthm,  HiiiltliliM  ■■  « 

itiore  flowers,  with  dUtinct  inwrtiona  oD  •  oommon  axis.  Whoi  oo*  pjnt  'm 
suppressed  it  is  tlic  esterior  or  lower. 

2.  Inner  envelope :  One  or  two  palea,  coroIU  of  some  anthon,  ealjrx  of  fml^ 

Inner  or  upper  palea  sometimes  mppresaed.  This  palea  (valve)  oooihli  aaiflf 
of  two  confluent  valves,  as  shown  hy  two  libs  equidistant  tnm  tfaa  •idi^  Han 
this  envelope  is,  acoording  to  some,  a  ternary  perianth. 

3.  Squaroulie  (scales,  lodicnlai,  or  glomellaljc),  oocnx  within  tha  Utt  mahp^  id 

at  the  base  of  the  ovaiy. 

Grasses  are  found  in  all  quarters  of  the  globe,  and  are  Mkid  to  bra 
about  Jj  part  of  known  plants.  In  tropical  regions  they  auuwlieiit 
assume  the  appearance  of  trees.  They  generally  grow  in  great  tfUHlkj 
together,  so  as  to  receive  the  name  of  social  plants.  The  ovia  im 
been  divided  into  numerous  sections,  founded  on  the  number  of  flowai 
in  a  spikelet,  their  hermaphrodite,  unisexual,  or  polygamous  Dmn. 
the  number  and  form  of  the  different  sets  of  bracts,  and  the  Batme  V 
the  fruit,  Lindley  enumerates  320  genera,  including  about  $r^9 
species.  Examples — Oryza,  Zea,  Phalaris,  Panicum,  Stip^  AgnaUk 
Arundo,  Echinaria,  Chloris,  Avena,  Bromus,  Festnca,  Buitaa^ 
Lolium,  Triticum,  Hordeum,  Nardus,  Rottboellia,  Andropogon,  8ii^ 
chanim. 

1100.  This  is  one  of  the  most  important  orders  in  th« ' 
kingdom,  whether  we  regard  it  as  supplying  food  for  inaa,  ( 
for  animals.  To  the  former  division  belong  the  nutritious  cereal  | 
as  Wheat  {Trilicum),  Oats  {Avena),  Barley  (Hordeum),  Ry»  (i 
Bice  {pryza),  Maize  {Zea),  Guinea-corn  and  Millet  (Sar^tmm  . 
Panicum) ;  to  the  latter,  the  various  pasture  grasses,  a* 
{Lolium),  Tiraothy-gras!>  (_Phleitm),  Meadow-grass  (iVa), 
grass  (DaclyUi),  Sweet- Vernal- grass  {Anthoxanthwn),  Feaene  (/'krfMi  ^ 
Dug's-tail-grass  {Cj/nosurua),  &a  The  grains  of  many  other 
are  used  for  food.  Zizanin  aquatica  supplies  a  kind  of  rice  ia  T 
Setaria  germanica  jrields  German  millet,  Parucum  miliacnim  gi*m  t 
kind  of  millet  in  India,  and  Andropogon  Sorgkum  baa  be«n  ant  (a  Hi 
country  under  the  name  of  Dorra,  an  Indian  graia  Pktiarit  Mi^ 
riensis  is  the  source  of  the  common  Canary  seed.  The  cereal  gBN* 
bare  been  so  extensively  distributed  by  man,  that  all  traeei  of  A(ir 
native  country  ore  lost.     They  seem  to  be  ia  many  i 
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permanent  Tarieties  or  races  kept  up  by  cultivation ;  some  say 
that  wheat  is  a  cultivated  variety  of  uEgilops  ovala.  Their  grain 
or  caryopsis  contains  a  large  amount  of  sUrch  (figs.  35,  36)  and  gluten. 
The  grasses  used  for  fodder  in  some  parts  of  the  world  attain  a  largs 
•ise,  such  as  ArUhutiria  australis,  the  Kangaroo-grass  of  New  Holland, 
TViQMoeum  dactyloidts,  the  Gama-grass  of  Mexico,  and  Dadylis  caspi- 
tosa,  the  Tussac-grass  of  the  Falkland  islands.  Some  of  these  are  five 
or  six  feet  in  height,  and  are,  nevertheless,  sufficiently  delicate  to  be 
used  as  food  for  animals.  The  Tnssac  has  been  introduced  into  this 
country,  and  it  thrives  well  in  peaty  suits  within  the  influence  of  the 
sea  spray. 

II 01.  Sugar  is  a  valuable  product  obtained  from  many  grasses.  It 
has  been  procured  in  Italy  from  Sorghum  gaccharatum,  sweet  Sorgho ; 
in  China,  from  Sacchanun  tinense ;  in  Brazil,  from  Gynerium  taccAa- 
roides;  in  the  West  Indies,  from  Saceharum  vidaceum;  and  in  many 
other  parts  of  the  world,  from  S.  offieinarum.  The  last  two  are  com- 
monly known  as  Sugar-cane,  and  they  are  generally  considered  as 
varieties  of  a  single  species,  Sacc/ianim  qffidnarum,  which  is  now  widely 
spread  over  various  parts  of  the  world.  Six  or  eight  pounds  of  the 
saccharine  juice  of  the  plant  yield  one  pound  of  raw  sugar.  The  fol- 
lowing were  the  imports  of  unrefined  sugar  into  Great  Britain  in 
1859:— 


: 


British  West  Indies  aod  GoUiu SfiXS.Ha  ewia. 

tUuritio* 1,130,:)86    — 

British  Kajt  Indite 877,971    — 

Java  and  Philippine  UUada 476,091    — 

Cuba,  Porto-Rico,  and  Droiil   2,906,M8    — 

Other  Countries  888,064   — 


Total 8,988,883  cwta. 

11 02.  Some  grasses  have  a  very  agreeable  fragrance.  This  has  been 
remarked  in  Anihoxanthum  odoratum,  which  is  hence  called  sweet- 
scented  vernal  grass,  and  is  said  to  impart  the  odour  to  new-made  hay. 
This  odour  has  been  referred  to  the  presence  of  benzoic  acid.  A 
fragrant  oil  is  procured  from  some  species  of  Arulropogon,  as  A. 
Sc/iemantftus,  Lemon-grass,  and  A.  Calamus  aromatkva,  which  seems 
to  be  the  "OiJ.  or  Ct."3  njp  the  Sweet-cane  of  the  Bible.  Grasses 
contain  a  large  quantity  of  siliceous  matter  in  their  stalks.  This 
is  deposited  so  as  to  form  part  of  their  structure,  and  in  some 
cases  it  accumulates  in  the  joints,  llie  tabasheer  in  the  joints 
of  Bambuta  aruncUnacea,  the  Bamboo,  is  composed  of  silica. 
This  b  one  of  the  tree-like  branching  grasses,  which  sometimes 
attains  a  height  of  fifty  or  sixty  feet.  It  shoots  up  with  great 
rapidity.  In  the  Edinburgh  Botanic  Garden  the  young  shoots 
attain  a  height  of  tliirty  or  forty  feet  in  a  few  months;  and  the 
late  superintendent  (Mr.  W.  M'Nab)  measured,  during  a  long  summer 
day,  a  growth  of  the  young  stem  to  the  extent  of  nine   inches. 
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Most  of  the  species  of  Bamboo  have  liollow  stems,  which  « 
diameter  of  raaa)'  inches.  Gardner  mentiuns  a  large  species  oflhiubuu 
(£.  Tagoara)  having  a  stem  18  inches  in  circumference,  and  «tiaiii2il< 
a  height  of  50  to  100  feet.  The  touch-paper  of  the  Chinew  k  out 
trom  a  vatiety  of  Bamboo,  by  beating  the  young  shoots  flat,  XxfioC 
them  in  a  lime  pit  for  a  month,  and  then  washing  and  drying.  AnM 
of  paper  is  made  from  the  Bamboo  in  India.  Its  young  sbooCi  tn 
used  as  pickles.  The  hollow  stems  of  some  reeds  in  waiCD  climitw 
supply  refreshing  water  to  travellers. 

1 103.  llie  stems  of  some  grasses  run  under  ground,  and  fim  t 
sort  of  net-work,  whicli  is  useful  in  consolidating  the  sand  of  the  m 
shore.  Elymus  arenariua  and  Ammcrphila  (PBamma)  arenaria  ooatb- 
tute  the  Bent  and  Marram  of  the  British  shores.  This  teadcacy  to 
creep  under  ground  renders  some  grasses,  such  as  TVifieum  fi^pcM, 
Couch-grass,  dilhcult  of  extirpation.  The  grains  of  some  graiM*  m 
used  for  ornaments.  Beads  are  made  from  those  of  Cotr  Lm.hjfwm, 
commonly  called  Job's-teurs,  from  their  form  and  hardness.  A  ff 
grasses,  as  Bromus  pwgans  and  catharikus,  have  purgative  properta; 
and  one,  Lolium  lemulentum  (infdii  lolium),  Darnel- grass,  is  poisoooo 
Some  suppose  that  it  is  the  ^t^itm,  tares,  of  Scripture.  The  grsics 
of  Rye,  and  other  grains,  are  liable  to  a  disease  called  Ergot,  depend- 
ing on  the  attack  of  a  fungus  which  alters  the  texture  of  tiie  oviiy, 
and  makes  it  assume  an  elongated  spurred  form.  The  Ergot  of  Ejc 
or  spurred  Rye,  has  a  peculiar  effect  in  promoting  the  coamdica  d 
the  uterus,  and  is  on  this  account  used  in  medicine.  Ergotted  rju 
when  regularly  used  for  food,  has  the  effect  of  causing  -vrYmt  hm  bea 
called  convulsive  and  gangrenous  ergotism,  the  former  diseue  bai| 
distinguished  by  insensibility  and  convulsions,  ending  in  dealb;  ^ 
latter  by  dry  gangrene,  which  attacks  the  fingers  and  toou  oncif 
sloughing  of  these  parts,  and  sometimes  proving  fatal  by  exiMiBbat 
The  poisonous  effects  of  Ergot  are  attributed  to  the  pi«Kiioi  of  • 
fixed  oil. 


SECTION    II_CRTPTOGAHOUS   PLANTS 


Class  III.— Aoottucdoses,  Juu.    Cellvlabis  aud  VLono-cwcxrTootiLt,  tC 

THAIXOrHTTA  ASD  AcBOBBTA,  Endlich.     TuALLOOBSS  ASO  i 


1104.   The  plants  belonging  to  this  class  are  in 
composed  entirely  of  cellular  tissue ;  in  other  instaocw  both  ( 
vessels  are  present.     The  vascular  tissue  in  the  higher  ovdcn  t 
partly  of  closed  spiral  and  scalariform  (fig.  C2)  vesKk.     Ma^oflha 
hare  do  true  stem  nor  leaves.     The  teoody  stem,  wbca 


omMsta  of  simultAneoos  vascular  bandies,  wbich  inorease  in  an  aoro- 
genous  manner  (f  103).  The  stem  of  Tree-ferns  (which  illustrates 
this  class)  is  unbranchcd,  more  or  less  uniformly  cylindrical,  hollow  in 
the  interior,  and  marked  by  the  scars  of  the  leaves  (6g.  116).  StomcUa 
occur  in  the  epidermis  of  the  higher  divisions,  leaves,  when  present, 
have  frequently  no  true  venation,  at  other  times  the  venation  is  forked. 
There  are  no  Jlowers,  and  no  distinct  stamens  nor  pistils.  Reproductitm 
takes  place  in  some  cases  apparently  by  the  union  of  cells  of  different 
kinds  (antheridia  and  pistiilidia)  (^  492),  by  means  of  which  ger- 
minating bodies  called  spores  are  formed  (fig.  498).  In  other  cases  it 
b  difficult  to  trace  this  process  of  fertilization.  The  tpore  may  be  con- 
sidered as  a  cellular  embryo  which  has  no  cotyledons,  and  germinates 
from  any  part  of  its  surface,  being  heterorhizal  {\  591,  fig.  530). 


Sabdan  1. — KcvtooKUM  OB  Cormookr.c* 

11 05.  Acotyledons,  having  usually  distinct  stems  and  leaves,  stomata, 
a  certain  amount  of  vascular  tissue,  and  thecm  or  cases  containing 
spores.  This  subclass  corresponds  in  a  great  measure  with  the  division 
of  Cormophyta,  called  Acrobrya  by  Eudlicher,  and  willj  the  FoliosaB 
or  ^theugamiB  of  De  CandoUe. 


; 


1106.  Order  212. — EqaUeiarea,  the  Horse-tail  Family.  Stem 
ted,  hollow,  usually  branched,  containing  much  silica  in  its  com- 
position, articulated,  the  joints  being  separable,  and  surrounded  by  a 
membranous  toothed  sheath.  There  are  no  true  leaves,  green-coloured 
branches  having  a  straight  vernation  occupying  their  place.  Tho 
cuticle  exhibits  a  longitudinal  series  of  stomata.  A  spiral  structure  is 
observed  in  some  of  the  vessels.     Heproductive  organs  collected  into 
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cones ;  spore-cases  (thecae  or  sporangia)  attached  to  the  lower  surface 
of  peltate  polygonal  scales  (fig.  766J,  and  opening  by  an  internal 

•  'Am(«,  tummlt,  »;iu«,  *  lUlk  or  Mem,  and  yii>aM>,  to  prodOM; 

Vlga  7AG-7fl9.— RepmduclWe  oripuii  of  Equltptnm,  to  lllaitnte  (ho  nttuni  order  EqnlMtaeeflL 
Flc.  Tiki.— A  pcXoto  or  pulyKonai  tralo.  c  ukcntrorn  the  Iennlniilc«Dr-llkerructlfl>'*ttoii  ofaa 

Eqnuetum.    c,  I'hecjc  or  ipure-cow*  arruiRod  In  a  verUcU  un  tlio  undor  surtue  of  tho  scala. 

r.  Stalk  by  wbU'li  ilie  xilo  li  oturliod  to  the  ailt. 
He.  TUT.— c  Sporooao  leeo  on  Us  Inner  sordico.  with  the  allt  or  opening  bj  which  tho  sporaa 

anabdiar(ed. 
Fix.  768.— A  ipore,  f,  with  the  two  ciavate  fllanientA  rolled  np  in  a  iplral  manner  aronnd  IL 
pif.  7(9.— Spore,  a  with  the  two  flianienta,  which  are  darXe  ui  each  extretnlty,  nnrolled. 

7l)Me  tUamtnta  or  elatert  are  tivjiromotric,  and  soove  about  tinder  the  Influence  o(  nioiatur& 


664 


FIUCXS. 


longitudinal  fissure  (fig.  767) ;  spores  in  the  fonn  of  ronnded 
surrounded  by  2  elastic,  club-shaped,  hygrometric  filaments  or  eli 
(figs.  768,  769). — Plants  with  simple  or  branched  stems,  the  bnacha 
being  jointed  and  placed  in  whoils  at  the  articulations  of  the  stem,  taA 
whorl  consisting  of  as  many  branches  as  there  are  teeth  ia  the  sheslL 
Found  in  ditches,  lakes,  and  rivers,  in  various  parts  of  the  world.  Ia 
South  America,  Gardner  measured  an  Equuetum  fifteen  feet  high,  ind 
three  inches  in  circumference  at  the  lower  part  of  the  stem.  There  it 
only  1  known  genus,  comprehending  about  12  species.  SxampU — 
Equisetum. 

1107.  From  the  quantity  of  silicic  acid  contained  in  them,  sotne  al 
the  species  of  Equisetum  are  used  in  polishing  mahogany.  An  analjtit 
of  them  is  given  at  %  226.  The  spiral  filaments  which  ■urrotBd 
their  spores  are  interesting  objects  under  the  microscope,  exhtbtliiig 
marked  movements  according  ta  the  moisture  or  dryness  of  the  BtBO- 
sphere  around  them.  The  stomata  are  arranged  in  lines  on  tfas 
cuticle.  In  Equisetum  hyemale,  often  called  Dutch  Rushes,  tlie  di- 
ceoos  stomatic  apparatus  is  well  seen  af^er  the  action  of  nitric  add  an 
the  stem.  There  are  regular  rows  of  tubercles  of  a  siliceous  nature,  ia 
each  of  which  is  a  transverse  fissure,  and  at  the  bottom  of  the  fisnrt 
a  stoma  is  placed,  with  its  opening  at  right  angles  to  that  of  tha 
tubercle.  Each  portion  of  the  stoma  has  a  pectinated  (comb-{ik*| 
appearance.  The  distinctions  between  the  species  uf  Eqnisetnin  ara 
founded  on  the  nature  of  the  fertile  and  barren  stems,  the  number  d 
stria;  or  furrows,  and  the  number  of  teeth  at  the  articulations. 

1108.  Order  213. — Fiiirea,  the  Fern  Family.  Stem,  a  rhtHOi 
(fig.  770),  which  creeps  along  or  under  the  surface  of  the  groiiad, 
emitting  descending  roots  and  ascending  fronds  (leaves),  or  which  rise) 
into  the  air  so  as  to  form  an  acrogenous  trunk  (fig.  116).  This  traak 
(stipe)  is  of  nearly  uniform  diameter,  is  hollow  in  the  interior,  marked 
on  the  hard  outer  rind  by  the  scars  (cicatrices)  of  the  leaves,  and  ooo- 
tains  vascular  bundles  of  woody,  dotted,  and  scalariform  vessels,  wbkk 
are  enclo.sedtin  hard  plates,  and  are  arranged  in  an  irregular  """"^ 
(fig.  117).  Sometimes  the  trunk  is  dichotomons (fig.  118).  TbeoaV 
fibrous  covering  is  formed  by  the  bases  of  the  leaves,  and  is  thicker  tf 
the  lower  than  at  the  upper  part  of  the  stem.  The  leaves  (fronds)  fasi* 
a  ciixrinate  (gj'rate)  vernation  (fig.  170  f  f^  ;  their  veins  are  l 
of  equal  thickness,  and  either  simple  or  dividing  in  a  forked 
(fig.  771),  or  somewhat  reticulated,  and  occasionally  stn 
Reproductive  organs,  consisting  of  spore-cases  (theca, 
which  arise  from  the  veins  on  the  iwder  surface  of  the  nondt  (jk 
770  /™,  771  «,  772),  or  from  their  margin.  Spore-OMM, 
stalked,  with  the  pedicel  passing  round  them  in  the  form  of  aa 
ring  (fig.  773),  or  sessile  and  destitute  of  a  ring.     The  iheea 

arise  from  tlie  surface  of  the  frond,  while  at  other 
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Rpring  from  below,  having  a   cntloolar  covenug  lin  the  form  of  an 
indusium  or  icvolucre  (fig.  77j;.     TLe  clusters  of  thecffi  are  called 
Bori  (fig.  7'.2)      The  margin  of 
the  frcnd  sometimes  is  folded  so 
aa  to  cover  the  thecs,  and  at  times 
the  whole  frond  is  converted  into 
clusters  of  tbecffi.     The  subject  of 
embryogenic  growth  in  Ferns  has 
latterly  attracted  much  attention. 
It    is    now    believed     that    the 
protballium  simultaneously  bears 
antheridia  and  archegonia.     The 
•otheridia  occur  in  the  under  sor- 
&ce  of  the  prothallium.and  con- 
sist of  cellular  papillse,  having  a 
central  cavity.  Tliis  cavity  contains 
free  cellules,  within  each  of  which 
a  ciliated  spiral  filament  or  sper- 
matozoid  rests.     This  cavity  dis- 
charges those  cellules  by  a  rup- 
tiire  at  its  apex.     The  spiral  fila- 
ments then  burst  the  cellules,  and 
being  set  free  reach  the  cellular 
body    containing    the    embryo- 
germ,   or  archegonial    cell,    em- 
bedded  in  the  substance  of  the  ""  "' 
prothullus.    The  archegonia  are  larger  than  the  antheridia,  and  present 
a  canal  leading  to  the  germ-cell,  which  canal  remains  closed  till  the 
period  when  the  spermatozoid  is  matured.    Mercklin  noticed  spermato- 
soids  entering  the  canal  of  the  archegonium.     After  fertilization  the  ar- 
chegonial cell  enlarires,  developes  numerous  cellules,  and  forms  the  true 
sporangiferous  frond  of  the  fern. — Ferns  abound  in  moist  insular  cli- 
mates.    They  characterize  the  New  Zealand  Flora.     They  are  elegant 
leafy  plants,  occurring  chiefly  in  moist  insular  climates,  and  abounding 
in  the  tropical  islands.     In  mild  and  warm  climates  they  occur  in  the 
tbrm  of  large  Tree-ferns,  fifty  to  sixty  feet  high,  which  give  a  char- 


Plff.  770  — Rhlioroe  of  Scolopeodrlum  officinale,  wiUi  mtcti]  frondA  ([evm)t  A  /^.  f^i  /**", 
tn  dlffereDt  dBfCT«efl  of  deTdopinent.  In/^  and/",  Uie  clrdnats  or  Rvnta  Temiitlon  Utcea  la 
/^.  the  Uncar  tnuiverae  aori  or  dosttr*  of  tliecB  are  Ken.  baring  toe  appearance  of  dark  Unei 
on  the  lower  Rulkce  of  the  frond. 

Figi.  77I-77S.— Frond  and  tnictUlcallon  of  Poljiticbam  angnlare,  to  Uliutrate  the  natural  oidtr 
FUloa. 

FIk.  771 Part  of  the  frond  aeen  on  the  lower  inrface.    p,  "Vo  pinna  corerod  with  aori,  t, 

havinir  an  Indusium.    r,  Rachit  or  central  atallt  of  the  frond. 

rig.  771.— One  of  the  ion  or  clnitera  of  theca  cat  rerttcallT.  a.  The  rein  bearing  it  <,  In- 
dotlum  ur  tM  of  the  frond  coverioft  IL    c,  Tbeca  or  iporangla  (aporaoaea). 

Fig.  779.— One  of  the  thror  aeparated  at  the  period  of  deblacenc&  a.  Incomplete  annohu  or 
ztng,  which  la  claaUc,  and  cauaea  trauarorae  deluaceoce  of  the  theca.  p,  StsUi  of  llie  thec^  4 
■  dladiarged. 
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acter  to  the  landscape.     The  theca  of  ferns  has  been  looked  upon  un 
modified  leaf,  having  the  same  gyrate  or  circinate  derelopment  as  Uiai 
frond.     Leaves  have  occasionally  been  produced  in  place  of  \htcm. 
Ferns  having  the  thccaj  on  the  back  of  the  frond,  and  furnished  witi 
an  elastic  ring  or  band,  are  called  dorsiferous  and  anaalate ;  whiie 
those  having  no  thecal  ring  are  exannulate. 

1109.  The  order  has  been  divided  into  several  suborders: — 

1.  Folypodifs,  three  on  the  back  of  the  frond,  pedicellate  or  Mnfle, 

Ute,  ring  vertical,  usually  incomplete,  bursting  inegolarly  and  trantvci 

2.  BrmenophyllciD,  theoe  marginal  or  dorsal,  nearly  acaile,  dbtilict, 

horizontal,  complete,  occafiumilly  oblii|ue,  bursting  lengthwiae. 
8.  OsmundcjE,  thccae  dorsal,  or  forming  ■  separate  italked  man  (an  altenl 
distinct,  with  a  lerminal  or  dorval  ring  more  or  leas  incomplete,  bantiag 


podmas 
Voodsii,  J 


4.  OphioglosseK,  thcca'  collected  into  a  spike,  formed  at  the  edgci  cf  i 

distinct,  exanniilate,  Iwo-valvcd. 
(.  DanacB,  thccm  united  in  masses,  ezaimulate,  opening  irrcgnlarly  by  a 

deft. 

The  generic  characters  of  Ferns  are  founded  on  the  position  and  ( 
♦ion,  covered  or  uncovered  nature  of  the  sori,  as  well  as  on  the  \ 
Lindley  notices  210  genera  in  his  Filicol  Alliance,  including  up 
of  2,000  species.     Kunze  estimates  the  species  at  3,000.     Tberc  tn 
not  above  700  species  cultivated  in  Europe.     In  184  G  there  were  387 
species  grown  in  the  Royal  Garden  at  Kew.     Examptts — Polypodiiias 
Aspidium,  Lastrea,  Grammitis,  Adiuntum,  Pt«ris,  Davollia,  WoodHi 
Cyathea;  Ilymenophyllum,  Trichomanes,  Aneimia,  Lygodium; 
munda ;  Ophioglossum,  Botrvchium ;  Daniea. 

1110.  Few  of  the  Ferns  are  used  medicinally.  Tltey  arc  in 
demulcent  and  astringent.  Some  yield  food.  Tlie  rhizome  of  , 
FUix-mas,  Male-shield  fern,  has  been  used  as  a  vermifuge,  espcdaUy  a 
cases  of  tape-worm.  It  contains  starch,  gum,  saccharine  matter,  to- 
nin,  green  tixed  oil,  and  resin.  Its  properties  are  ascril>ed  to  lbe£xid 
oil.  The  rhizome  has  been  used  for  tanning,  and  its  a&Uex  c(>otaiD  xwmtk 
carbonate  of  potash.  The  syrup  called  cApillaire,atyl  certain  pectMil 
mixtures  are  pre[)arcd  from  AdiantumpedcUum  and  A.CapiUtu  Cmn 
The  rhizome  of  Pteris  esculenta  is  used  as  food  in  AustrafiA,  «nd  ihitd 
Maraltia  alala  in  the  Sandwich  islands.  Many  other  species  of  Fen 
are  esculent.  The  stems  and  leaf-stalks  of  Fenu  are  oilen  ooreni 
with  scales,  and  with  woolly  matter.  One  ( Daixdlia  oanarUnmi)  ■ 
called  Hare's-foot  Fern  on  this  account,and  another  (Aspidaim  Banan) 
receives  the  name  of  Scythian  or  Tartarian-Iamb,  bccaoae,  wiuB  Mi> 
pared  in  a  particuliu-  way,  it  resembles  that  animal. 

nil.    Order  214. — IHanUcacn*,  or  RkiMYarpc*.  the   PcppcTMlJ 

Family.       Stem  wanting.       Leaves   often  stalked,   with   tl»a  f     ' 
divided  into  three  or  more  wedge-shaped  pieces,  someumes  ttw  I 
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omve ;  vernation  circinate.  Reproductive  organs  near  the  root 
or  along  the  petiole,  enclosed  in  an  involucre ;  these  organs  are  of 
two  kinds: — 1.  Stalked  or  sessile  clustered  membranous  sacs,  con- 
taining minute  granules,  which  some  consider  as  pollen ;  hence  the 
bodies  are  called  anthers.  2.  Membranous  sacs,  containing  cells 
which  divide  into  four,  one  of  which  only  is  developed  as  a  germinating 
body ;  the  sacs  have  been  called  ovule-sacs,  and  the  single  developed 
cell  is  considered  by  some  as  an  ovule  which  is  impregnated  by  the 
so>called  pollen.  The  thecie  ai'e  the  bodies  from  which  germination 
proceeds. — Creeping  or  floating  plants,  found  in  ditches  and  pools  in 
various  parts  of  the  world,  more  especially  in  temperate  cUmates, 
They  are  not  put  to  any  important  use.  Tliere  are  4  genera,  and 
upwards  of  20  species.     Examples — Marsilca,  Pilularia,  Salvinia. 

1112.  Order  215. — i.Tc«p«<>taeF»,  the  Club-moss  Family.  Stems 
creeping  or  conns ;  annular  vessels  in  the  axis.  Leaves  imbricated, 
more  or  less  setaceous,  sometimes  subulate.  Thecas  axillary  and  ses- 
sile, 1-3-celled,  opening  by  valves  or  indehiscent ;  ofken  of  two  kinds. 
One,  round,  reniform,  or  creacentic,  consislinjy  of  antheridian  cells, 
with  spermatozoids ;  the  other,  called  oophoridium  (oiiv,  an  egg,  and 
ptftii,  I  bear),  of  a  roundish  or  tetrahedral  form,  opening  by  two 
valves,  and  enclosing  four  large  spores  capable  of  germinating ;  these 
spores  contain  an  internal  prothallus  on  which  archegonia  are  fonned. 
In  Isottes  the  two  kinds  of  reproductive  bodies  are  embedded  in  the 
substance  of  the  base  of  the  leaf. — They  are  moss-like  plants,  inter- 
mediate between  ferns  and  mosses,  and  in  some  respects  allied  to 
cone-bearing  plants.  A  species  of  Lycopodium  from  Jamaica  has  a 
green  hue  during  the  day,  and  turns  white  to  the  eye  at  night.  They 
abound  in  warm,  moist,  insular  climates.  There  are  6  genera,  and 
about  200  species.     Examples — Lycopodium,  Selaginella,  Isoetes. 

1113.  Some  of  the  LycopodiumB  are  emetic  and  cathartic.  The 
powdery  matter  in  the  thecte  is  inllammable,  and  h.is  been  used  as  a 
substitute  for  sulphur,  under  the  name  of  Lycopode  or  vegetable 
brimstone.  It  is  also  employed  to  cover  pills,  so  as  to  prevent  their 
being  acted  upon  by  moisture.  Lycopodium  squanialwn,  a  Brazilian 
species,  coils  up  into  a  ball  during  the  dry  season,  and  unrolls  during 
tbc  wet  season. 

ilH.  Order  216. — MbmI,  the  Moss  Family.  Plants  having  a  dis- 
tinct axis  of  growth,  ofken  giving  off  branches  or  innovations;  no 
vascular  system.  Leaves  minute  and  imbricated  (fig.  774/),  entire, 
or  serrated ;  sometimes  with  condensed  cells  in  the  form  of  ribs  or 
nerves.  Reproductive  organs  of  two  kinds : — 1.  Antheridia  (fig.  368), 
cylindrical  or  fusiform  stalked  bags,  containing  minute  cells  with  sper- 
matozoids (fig.  368,  3),  and  mixed  with  empty  jointed  filaments  or 
paraphyses  (wajdjjua/;,  an  offset).  2.  Urn-shaped  pbtillidia  (fig.  777), 
enclosed  at  first  within  a  calyptra  (xaXuvr^a,  a  covering),  which  is 


(fig.  775  «),  kawmc  often 
•rtfe  -  -       - 

CBg.  774)  or 
■ti<ifaMe,ei]led 

of  tkeo^jptnsdM 


f^m 


to  caaMt  of  •  case  with  an  operculam  or  lid  (fig.  776X  wiucK 
yAeo  kMbcftdiow*  tkenootfacf  the  nin  other  naked  or  oo«m4 
vah  •  yaimmte  (nfi.  atoand,  and  uriftm,  moBthX  oooMting  of  «w 
or  inaRro«safleelh(iBinmber.  fonr,  ora  iDaltq>le  of  fear)^  dfaliacm 
arimitediB«arioai«aji(6g.  776^)l  In  the  oenira  of  Um  Uwea  ii  a 
uJiiwilla  (fig.  777  c),  and  the  bag  fcmwd  between  it  and  the  [fu'uM 
of  the  theca,  eoolains  ipherical  edh  called  epoKa,  each  of  which  dhridn  I 
annll  iporea  or  ymiea,  the  germinatiag  httiBaa  (fig.  777^fl[ 

j«M. 

I>»n»— IWarftwIJIIirriimfc    ■,!»«»««■•«>•.    c;l 

^Wa.m-i>»  — »  Mi««fc  ^»»  n» ««ima rMiwu   «^0|iimiii  an^iHtiix 

na-  m.— Ttry  ;•■ 
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In  «ome  cases  the  operctilum  remnins  persistent  and  the  thesa  opens 
by  four  valves.  At  thf  base  of  the  theca  there  is  occasionally  a  fleshy 
protuberance  at  one  side  called  a  struma,  or  a  swelling  of  the  seta 
called  an  apophysis  (axo^^if,  excrescence),  (fig.  777  a).  The  calyp- 
tra  is  sometimns  split  on  one  side  (dimidiate),  at  other  times  it  is  entire 
(fig.  775  c)  or  split  into  short  clefts  all  round  its  base  (mitriform). 
Between  the  teeth  of  the  peristome  and  the  edge  of  the  theca,  an  elastic 
ring  or  annulus  is  formed ;  and  occasionally  a  horizontal  septum  or 
epiphragm  {fiay/ia,  a  partition)  extends  across  the  mouth  of  the 
theca?.  The  setae  are  sometimes  twisted,  and  so  are  the  teeth  of  the 
peristome. — Mosses  are  either  erect  or  creeping,  terrestrial  or  aquatic 
plants  found  in  all  moist  countries,  extending  from  the  arctic  to  the 
antarctic  regions.  They  abound  most  in  temperate  climates.  They 
are  among  the  first  plants  which  appear  on  newly-formed  blands.  In 
speaking  of  the  morphology  of  mosses,  Lindley  states  that  the  calyptra 
may  be  considered  as  a  convolute  leaf,  the  operculum  another,  the 
peristome  one  or  more  whorls  of  minute  flat  leaves,  and  the  theca 
itself  as  the  excavated  distended  apex  of  the  seta.  I  have  a  specimen 
of  Tor  tula  ftillax,  which  I  received  Irora  the  late  Mr.  E.  Quekelt,  in 
which  leaves  appear  at  the  top  of  the  seta  in  place  of  the  spore-case. 

1115.  Mosses  have  been  divided  according  as  their  seta  is  terminal 
{acrocarpi,  ixfa,  summit,  and  x«;toV,  fruit),  or  lateral  {pleurocarpi, 
xxtvod,  side),  according  as  the  operculimi  is  adherent  or  not,  and 
according  as  the  month  of  the  theca  is  naked,  or  has  a  single  or 
double  peristome.  Divisions  have  also  been  adopted,  founded  on  the 
position  of  the  antheridia  and  pistillidia,  &c.  Lindley  separates  Andrea 
from  true  Mosses,  on  account  of  its  spore-case  opening  by  four  valves. 
According  to  him  there  are  70  known  genera,  and  upwards  of  1,200 
species.  Examples — Andra>a,  Phascum,  Gymnostomum,  Splachnam, 
Orthotrichum,  Dicranum,  Bryum,  Funaria,  Polytrichum,  Hypnum, 
Sphagnum. 

1116.  Order  217. — Hepniic».  the  Liverwort  Family.  Plants 
having  an  a.xis  which  either  bears  cellular  leaves  (fig.  778),  or  is  leaf- 
ICB  and  is  bordered  by  a  membranous  expansion  or  thallus.  Stomata 
are  found  in  the  epidermis  of  some.  The  reproductive  organs  are — 
1.  Antheridia,  which  are  either  embedded  in  the  frond,  or  situated  on 
rotinded  sessile  and  stalked  receptacles.  2.  PistilUdia,  either  enclosed 
in  involucres  and  solitary  (fig.  778  if),  or  occurring  at  the  edge  of  the 
frond,  or  on  the  lower  side  of  stalked  peltate  expansions  (fig.  412). 
TbecB  or  developed  pistillidia,  having  no  operculum,  opening  irregu- 
l«r!y,  or  by  four  valves  (fig.  778).  Spores  (fig.  498)  often  mixed 
with  spiral  filaments  called  Elatcrs  (fig.  779).  Heterorhizal  in  germina- 
tion (fig.  530). — Tarrestrial  plants  found  in  damp  places,  or  inhabit- 
ing water ;  some  ha\  ing  a  moss-like  appearance.  They  are  natives  both 
of  cold  and  warm  climates,  and  are  generally  distributed  over  the  globe. 
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11m  order  has  been  divided  into  three  sections  * — L 
chaotiec:  thecie  collected  in 
bursting  irregularly,  no  open 
spores  with  elaters.  3.  Juogi 
nieK :  thecc  solitary,  opening  I 
valves,  no  operculum,  apore 
eluters.  3.  Riccieie :  theoe  st 
deaiying  so  as  to  allow  the 
to  escape,  no  operctilam,  no 
(fig.  411).  Many  of  the  He 
produce  gemma)  or  buds,  «rbi 
developed  on  the  frond  in  tb 
of  cup-shaped  receptacles,  an 
mately  (kll  offsu  as  to  beeM 
tinct  plants.  Marchantia  tumin 
lius  been  recommended  in  til 
cases.  There  are,  according  to  Lindley,  73  genera,  and  aboi 
species.     Examples — Marchantia,  Jungermannia,  Iticcia. 


Sabolus  8.— Thai.loobii«*  ob  Cclll-lakks. 


I 


1118.  Acotyledons  composed  entirely  of  cellular 
distinct  axis,  nor  leaves,  nor  stomata,  propagated  by  mviM  oTf 
which  are  nlWn  enclosed  in  asci.     It  corresponds  to  Endlicbcrti 
■ion  of  Thollophyla,  and  includes  the  AmphigamK  of  De  CtaM 

1119.  Order  218. — Lichrnc*.  the  Lichen  Family.  Pbouliq 
a  ihallus,  virhich  is  either  foliaceous,  crustaceous  (lig.  ISO),  orptlf^ 
lent ;  these  diSerent  forms  depending  on  the  mode  m  wluch  i^^ 
are  developed  and  combined.  The  reproductive  orgniu  ippijf  _  j 
frond  in  the  form  of  protuberances  of  various  kiadiv  ooo^i)^  jj 
outer  layer  of  thick- walled  roundish  cells,  more  dense  ttat,^?" 
of  the  thallus,  and  of  a  ditTerent  colour  (fig.  782  cc),  unj  ^^c  **■■' 
medullary  layer  of  paraphyses  and  sporaogiii,  lying  pe^ 
the  outer  layer  (figs.  782  c  w,  781  (  p).  Thu  /'riicitc 
projects  more  from  the  surface,  and  either  rfiiminj  ^^'^  ( 
outer  layer,  or  bursts  through  it.  Win  <!»)vrred< 
nucleus  in  the  ceutre.  When  the  (ru< 
cortical  or  outer  layer,  it  expands  in  the  t'uru  vtV  ^>.    miu>»  - 

•  »>1A<<.  «  (nm  tat  ^v•Ak  t  ^ 


r\gt  776,  779.— OlfUli  of  frnrtl'i™"''"'  '*  Ji 
order  HopAtice. 

Fig.  TA—f,  Bruchc*  eOTerad  ' 
or  tbc  bnmcKc*  b««ritMr  IbeoB.  fu, 

*<.  JnvoIam'».  c.  Thei'j  rlirt«d  In  liic  J  ■ 
the  *pori-«  and  p|jLtrr>. 

FljE.  'Tif.—r,  UccepliK-It?  bcvlofi  eldUiT. 
^knl&\>re.  t,Fn«vgre> 


uiiil«iu«4t 


pothecia  (drtiiKti,  a  repository),  or  patellce  (Igs.  780  «,  781  a)  {patella, 
a  hollow  disk),  or  linear  expansions  called  lirellse  (lira,  a  furrow). 
Sometimes  the  cortical  matter  forms  a  border  round  the  fructificatiou, 


at  other  tiroes  it  grows  up  in  the  form  of  a  stalk,  so  as  to  give  rise  to  a 
podetium  («-ouc,  a  foot).     The  young  thecse  (asci)  contain  spores,  vary- 
ing from  4  to  8  (fig.  413),  or  from  12  to  16.     Occasionally,  the  spores 
are  io  sets  of  two  (fig.  413,  2).     Separated  cells  of  the  medullary 
tjer,  of  a  green  colour,  called  gonidia  (■/«'»».  generation,  and  «'4«ct 
emblance),  or  gongyli,  are  considered  as  another  kind  of  reproduc- 
es organ.     There  are  also  capsular  bodies  called  spermogones,  con- 
ining  minute  linear  cells  or  spermatia,  which  are  often  supported 
stalks  or  sterigmata.    Besides  these,  pycnidea  or  bodies  like  sper- 
Bogones   occur,  containing   spore-like  cells,  called   stylofpores.* — 
L^ichens  are  found  in  oil  quarters  of  the  g'obe,  adliering  to  stones, 
^Hbcks,  trees,  &c.     They  derive  much  of  their  nourishment  from  the 
^Hbnosphere.     They  have  the  power  of  acting  on  hard  rocks,  so  as  io 
^Hiaintegrate  them ;  and  many  of  them  contain  much  inorganic  matter 
^m  their  composition.     They  all  grow  in  the  air;   none  are  found 
submersed.   Genera  60,  species  2400.    Exampla — Urceolnria,  Um- 
bilicaria,  Lecidea,  Cladonia,  Parmelia,  Cetraria,  Roccella,  Evernia. 

*  See  Dr.  Lander  Liniluj'i  paper  on  Lichena,  in  Trua.  Hojal  Soc.  Edin.,  rol.  nil. 

I  f)^  780-783. — Orgona  of  fmctUlcatlon  of  PaTineU&  Acctabolain,  to  lUuatrvto  the  natural  order 

lArlltnf^  aectlon  HvnicnotbalnroeiB. 
I  FIc.  780.— I,  Tballua  of  the  Llcben.    a,  Apotliecia  In  tbs  form  of  ahlelda  In  different  degree* 

cfdrrelopment. 
I  fix-  781.— Apotheciom.  a.  rut  TcrUoUlj  and  magolfled  In  order  to  abow  tlie  layer,  f p,  formed 

hf  toe  nnloa  of  tbeca  and  paraph^aea. 
VIg.  783.- A  anall  portion  of  the  apothedom  mnch  more  maipiMed,  ahowlni,  c  m,  the  central 

aedSnary  layer,    e  t.  The  cortical  layer.    1 1,  Theca  In  different  degree*  oi  deniapmest   p, 

rvaphyae*. 


The  order  has  "leen  i^.ividad  iitc  f^ar  sectioiu: — 

1.  HymcnolhaUmMt  (tM>r,  a  membnuiv,  ll«i»t»«f,  (  rccontade) :  ^)eU<  opoi,  dfaooil 

pennanent  nucleus  bearing  the  sporan^u  on  iu  surface  (fi;.  780). 

2.  GosteratlulimeiB  (ymrrif,  a  belly) :  fhiMt  either  cioaed  altrsya,  or  oocniac  ij 

bursting  through  the  oortical  layer  of  the  thalloa,  the  oudeiu  cootaiaii  glhtii- 
liquewing  or  sbrircllod  sporangia. 

3.  Idiothalamea  (<')<k.  peculiar):  ihidiU  cloeed  at  fimt,  opening  aflananli.  eoMaai- 

ing  free  spores  in  a  nudeos  compoMd  of  the  gelatinons  remains  of  tb*  patapkjrai 
and  sporangia. 

4.  Coniotbalameie  («<«,  powder),  pulTcmlent  lichens;  shields  open,  vitboot  a  Bnckai 

cavity  filled  with  bee  spores. 

1 1 21.  Lichens  furnish  articles  of  food  and  important  dyes.  Ctrmi» 
idaudka,  commonly  called  Iceland  Moss,  contains  a  nalriliooa  I 
called  Lichenin,  or  Lichen-starch.  There  exists  in  it  a  bitt«r  [ 
also,  to  which  the  name  Celrario  haa  been  given.  The  plant  b  i 
as  a  demulcent  and  tonic,  in  the  form  of  decoction  or  jelly.  CfaAwill 
rartijiferina  is  a  Lichen  upon  which  the  Reindeer  feeds.  Several  sp 
of  Gyrophora  constitute  the  Tripe  de  Roche,  on  which  Franklin  aoi 
his  companions  subsbted  for  some  time.  Many  other  Lichena,  focb 
as  Stida  pulmonaria  and  species  of  Lecanora,  furnish  articles  of  food. 
Rocctlla  tincloria  from  the  Canaries,  and  R./ud/ormu,  famish  valoabl* 
dyes,  under  the  name  of  Orchil  or  Archil.  Tht  dye  procured  froo 
them,  and  from  other  Lichens,  is  called  Litmus.  Lecanora  tartartt 
supplies  the  dye  called  Cudbear.  ParmeUa  parietina  contains  a  ydlow 
colouring  matter  called  Pitrietin  or  Chrysophanic  acid.  Some  tgtet* 
of  Variolaria  contain  a  hirge  quantity  of  oxalate  of  lime.  Some  phoW 
of  the  order  are  aromatic. 

1122.  Order  219.— Famsi.  the  Mushroom  Family.  The  plantt  fas' 
longing  to  this  order  consist  of  cells,  sometimes  round,  somedaM 
elongated  in  the  form  of  filaments,  either  placed  closely  togeUier  or 
separated.  They  are  variable  in  their  consistence,  being  soft  or  harf, 
fibrous  or  gelatinous,  fleshy  or  leathery.  They  never  onettia  nna 
goiiidia  like  Lichens,  and  they  rarely  grow  in  water.  Then  esHlis 
vegetative  svstera  called  spawn  or  myceUum  {ftimtt,  ftranaV  fixwd 
of  elongated,  simple,  or  articulated  filaments,  concealed  witliia  ikt 
matrix,  or  expanded  over  its  sur&oe,  from  which  varied  (anna  of  tnc- 
tification  proceed.  The  mycelium  oocoxs  either  in  *  fikacnlMak  a 
oienibranons,  a  tubercular,  or  a  polpy  form.  The  repcodoalive  M0M 
mosist  of  spores  or  ^berical  cells  (uanally  4  or  aoma  multipfo  of  4)> 
which  are  either  attached  to  the  cellular  tisMie,  and  nmofud  ota 
on  simple  or  branched  filamentoos  processes  (fig.  785,  7^7  h)  otM 
sporophores  {tw^^d,  a  spore,  and  ^tfim,  I  bear)  or  basidia  {^mttf.  » 
^sm);  or  are  contained  in  thecc  (Meeu,  a  sao),  c^sddia  (aWn.-.  a  bbd- 
""■)'  Of  M«  [d,mi(.  a  bagX  (fig.  785  e),  Msoupaaied  with  bohtt 
c^led  aniheridia  or  parapbyies ;  ia  the  Itftar  cam,  tbe  Mrs  ifafiAs 


metimes  applied  to  the  spores.  The  sporophores  Booietiines  end 
lelicate  cells  bean'o:;  the  spores,  and  called  aterigmnta  (vTiifiV^m  n 
~    t)i     In  the  ^garica  or  Mushrooms,  which  are  amcug  the  be£t 


Uw^'A 


IK  7n 

Wn  fungi,  there  is  observed  first  a  roundish  protnberance  on  the 
leliura.  This  swelling  is  called  the  volva  or  wrapper,  and  it  gra- 
Uy  enlarges,  containing  in  its  interior  what  appears  afterwards  as 
agaric  with  its  reproductive  bodies.  When  the  volva  is  ruptured, 
fiiUy-fonned  agaric  is  seen,  consisting  of  an  upper  rounded  portion 

E»  pileus  or  cap  (fig.  783  c  c),  supported  on  a  stalk  or  stipes 
p).  On  its  under  surface  is  situated  the  hymenium  (yfti; 
e),  or  the  part  where  the  spores  are  produced  (fig.  783  A), 
ered  at  first  by  a  thin  membrane  called  a  veil  (indusium  or  velum), 
ch  is  ultimately  ruptured ;  and  when  the  rupture  takes  place  at  the 
e  of  the  pileus,  an  annulus  or  ring  is  left,  on  the  stipes  (fig.  783  a  a). 
b  hyraenium,  or  the  part  on  which  the  organs  of  reproduction  are 
fa,  consists  in  the  agaric  of  cellular  plates,  lamellae,  or  gills,  radiating 
Bthe  centre  (fig.  783  A).     In  other  genera  of  Fungi  (fig.  786)  it 

^Wa-7g7— Flgnna  to  Oliutnlc  tbs  nttiinl  onler  Puni^l. 

RBL-A  daaur  uf  pUuita  of  Anriciu  cunpettrit,  Miuhnwm,  In  different  >t*gti  of  At- 

OenL    f>,  Sttiworitalk.    eecFUeiu,  ta*t  or  np.    r.  Velum  or  Indulmn  irhlch  nnllee  th« 

■  ■ii<l«pe,and  wlienniptiu«dftiniutbeuiiialiuorrin(,ai>.  k,  Lamellc  or  gtUi  radtiUnc 
(ba  eeure,  on  the  nndar  nuftos  of  ttM  pUen^  lod  bearing  tile  b]mieiiliun  or  recepude  of 
porea 

I  TSt.— Hyrmailnm  wen  from  ibon,  tba  ipore*,  t,  being  icattered  orer  It  In  nU  of  ftnr 

brwr)'). 

c,  7U.— A  SDin  poitian  of  the  Bymenlnm  moch  magnlSed  and  Tiewed  latenlhr.    A,  lit 

■  eonpoaed  of  cells,  t,  Baaldta  or  aporophorea  bearing  tba  iporaa;  ana  of  theaa  ia  DgiucU 
ttely.  bearing  a  large  nnmber  of  aporea    c  Cratldla  or  theea; 

A  umall  portion  of  Uie  pUeoa  of  Clatbnu  canccllatuj^  In  the  form  of  a  aort  of  net< 
i  \-menlam  corers  lu  Inner  taifKc,  and  U  seen  following  the  contour  of  the  lacuna:. 

i  ;  .-rfork. 

^Bi-ilj-menlom  much  more  blgbly  magnlted  to  ibow  the  partlcolarlbmiottlie  baaldK 
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consists  of  tubes  or  solid  columns,  or  fleshy  or  geUtinous 
Sometimes  the  hymenium  is  oa  the  upper  surface  of  the  fungng.- 
Cellular  plants,  often  growing  on  decaying  organic  matter,  gi         ' 
very  fugacious,  and  presenting  various  colours.    They  are  found 
parts  of  the  world. 

1123.  The  following  are  the  divisions  usually  recognised,  as  defined 
by  Berkeley : — 


1,  Uymenomyc«tes  (iu-i:  a  membrane,  and  /timv,  t  fungua):   Hjnmniiui  aaki^l 
s|>ores  in  atu  of  four  (Bg.  784  i),  and  borne  od  distinct  spom^ioraa  (flfki  711 
78b). 

3.  Oaitaranyaelai  (>««t4;,  a  belly) :  Hymenium  enclosed  in  a  memlmM  frwHin") 
aporea  as  io  aedioa  1  (agB.  786,  787). 

8.  Coniomyeetas  («fc  f .  povder) :   Flocci  of  the  fruit  obwieta  or  iMr 

aporaa  single,  often  paititiooed,  and  on  more  or  laa  diatinct  apoivpba 

•i.  Hyphomyotei  (i^ta,  I  weave) :  Thalia*  floccoae,  apona  naked,  oftao  i 

5.  Asoomycetes  (ink,  a  bag) :  Sporidia  (sporea)  oonlaioad  oAb  In  acta  of  tigb  is 

Bad  or  tubes. 

6.  Fbyaomycetea  (^:>*,  a  bladder) :  Thalliu  floccoae,  apcitB  (OiToimded  by  a  ratal* 

veil  or  sporangium. 

Under  these  sections  Berkeley  enumerates  598  genera,  indoding  abon: 
4,000  species.     Examples — Agnricus,  Polyporus,  Hydnum,  ClaTam, 
Phallus,  Geaster,  Bovista,  Craterium,  Niduloria;  Bactridium,  Toruiv 
Uredo,   >£cidium ;    Ceratium.    Tubejcularia,    Botrytis,    Penicilliuii 
Helvetia,  Petiza,  Tuber,  Erysiphe,  Onygena;  Phycomyces,  Mucor. 

1 124.  The  plants  of  this  order  deserve  attention,  whether  we  t^aril 
their  esculent  or  their  poisonous  qualities,  or  the  destmotioBlriiKk 
they  cause  by  their  parasitic  growth.  In  this  eonntry  the  did 
species  eaten  are  Agaricus  campetlria,  the  common  Mushroom,  Aff*- 
cut  Oeorgii,  ilorchella  esciiUnta  and  other  species  of  Morel.  IVt« 
cibarium.  Truffle.  In  foreign  countries,  as  in  France,  Itnly,  G^rmMHj, 
and  Russia,  numerous  Fungi  are  used  as  food,  which  bare  acted  u 
poisons  in  this  country.  The  process  of  cooking,  as  well  as  lh«  dinMi 
may  have  some  effect  in  modifying  their  qualities.  Agariau  pneu* 
is  eaten  abroad ;  but  a  case  of  poisoning  from  it  has  been  knows  l> 
occur  in  Edinburgh.  In  Rome  it  is  stated  that  the  yearly  aTcngi  ^ 
taxed  mushrooms,  from  1837  to  1847,  was  between  60  and  SO^OOD 
poimds  weight.  The  finest  mushroom  is  said  to  be  th«  Aamkm 
Prunultu.  Amanila  muKttria  is  a  poisonous  tpedes,  wkidi  ■  oh' 
as  a  means  of  intoxication  in  Kamtschatka.  It  is  Mid  Io  gin  A* 
property  to  the  urine  of  those  who  eat  it.  It  is  not  emty  Io  dManM^ 
between  edible  and  poisonous  Fungi  It  has  been  said  that  tba  Httv 
are  often  highly  coloured,  have  sc^es  or  spots  on  their  tnrfiH%  toacb 
watery  flesh,  and  grow  in  clusters  on  wet  ground,  and  ofttn  in  tat 
shade ;  while  the  former  are  seldom  highly  ooloored,  gaaenUj  «(>■* 
or  brownish,  rarely  show  scales  or  spots,  hiave  brittle  Beth,  and  gnf 
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'iolitary  in  dry  pastures,  not  in  the  shade.  In  some  cases  Fungi 
form  a  staple  article  of  food.  Durwiu  states  that  the  inhabitants  ol 
Tierra  del  Fuego  live  upon  a  globular  fungus  of  a  bright  yellow  colour 
[Cyttaria  Darwinii ,  found  on  tlie  bark  of  the  beech.  Many  species 
of  Boletus  are  used  as  food  in  Western  Australia,  according  to  Druin- 
mond.     Afi/litta  nuslralis  is  known  in  Australia  as  Native  Bread. 

1125.  Some  Fungi  are  limited  to  certain  kinds  of  decaying  matter. 
Many  species  of  Onygma  are  found  only  on  the  dung,  feathers,  and 
hoofs  of  particular  animals.  Peculiar  species  of  Mycodei-ma  are  deve- 
loped in  vinegar,  in  yeast,  and  in  llour.  The  rapidity  with  which 
Fungi  sometimes  grow  is  remarkable.  Ward  noticed  Phallus  impudi- 
ctu  shoot  up  three  inches  in  the  course  of  twenty-five  minutes,  and 
attain  its  full  elevation  of  four  inches  in  an  hour  and  a-half.  Boeista 
gigantea,  in  a  single  night,  has  increased  from  the  size  of  a  pea  to  that 
of  a  melon.  The  force  also  with  which  they  expand  has  been  shown 
by  their  raising  pavements  under  which  they  had  been  developed. 
Some  Fungi,  as  Agaricus  oreades,  coccineus,  and  personatus,  are  deve- 
loped in  a  centrifugal  manner,  forming  fairy  rings.  Certain  species  of 
Agaricus  give  out  a  sort  of  phosphorescent  light.  This  has  been  re- 
marked in  Agaricita  olearius,  Agarictis  Gardneri,  and  some  species  of 
Agaric  from  the  Swan  River.  A  similar  kind  of  light  is  produced  by 
species  of  Rhizomorplia,  which  occur  in  conl  mines.  Polyporus  Jhmen- 
larius  forms  amadou,  and  it,  as  well  ais  F.  betulinua,  have  been  made 
info  razor-straps. 

112G.  The  diseases  caused  by  Fungi  are  numerous  (IT  693-696). 
Blight,  mildew,  rust,  and  smut,  are  diseases  of  grain  due  to  the  attacks 
of  Fungi.  Dry-rot  is  owing  to  the  presence  of  Mendius  lacryman*  and 
raataior,  and  Poli/pny-us  desArvctor,  the  mode  of  preventing  which  has 
been  already  alluded  to  {%  699).  The  disease  called  ergot,  which 
attacks  Rye  and  other  grasses,  is  prod  uced  by  the  Cordyceps  purpurea 
(T  1103).  The  various  moulds  which  occur  on  bread,  cheese,  pre- 
•erves,  and  fruits,  are  plants  of  this  extensive  order.  PeniciUium 
gtarteum  is  one  of  the  most  common  moulds,  occurring  on  organic  sub- 
stances, on  books,  &c.  A  species  of  Racodium  is  found  in  low  cellars, 
as  at  the  London  docks.  Some  Fungi  are  produced  on  living  animals. 
Ilius,  the  disease  called  muscardine  in  the  silkworm  is  produced  by 
Botrytis  Bassiana.  Certain  wasps  in  the  West  Indies  are  affected  by 
ft  similar  disease.  Sphceria  ainetiais,  a  celebrated  Chinese  drug,  grows 
from  a  caterpillar  j  Sphceria  Roberlsii  is  developed  on  the  larva  of  He- 
pialus  ffirescens  in  New  Zealand ;  and  Sphceria  Taylori  on  an  Austra- 
lian caterpillar.  So  are  also  Sphceria  aciboti/era,  entomorhiio,  inilitarU, 
and  others.  Particular  kinds  of  mould  sometimes  grow  on  the  mucous 
membrane  of  birds.  Some  raycodermatous  Fungi  are  connected  with 
certain  cutaneous  and  other  diseases  in  the  human  species.  Thus, 
cellular  filaments  called  Porrigophytes  are  found  in  the  crusts  of 


Porrigo  facomi,  Mentagnphrtes  in  those  of  Mmtagra  or  Sjeom  \ 
snd  Apath«phrtes  in  Aphtha.     These  sre  all  forma  of  moiild. 

1127.  Order  220.— Alsa.  the  Sea-weed  Familj.  CeHalar  plaatf 
foaad  both  in  salt  and  in  fresh  water.  Fronds  composed  of  rariooaly 
ibrmed,  often  elongated  cells,  which  are  either  simple  or  branched  fila- 
ments, oondnnous  or  articolated,  separate,  or  combined  in  di&rent 
wajs  (fig.  29)  so  as  to  constitute  fronds  of  various  kinds  (fig.  768). 
Growth  takes  place  by  the  division  of  cells,  or  by  cell  alar  proloogv 
tians,  in  the  form  of  lateral  branches.  Reproductive  organs  oonsiat  of 
Fpores,  which  are  contained  in  mother-oella  or  perispores  («i{j.  i 
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and  «*e(ii,  seed),  or  sporocarps  (ks^tki  fruit).  TbeM  are  wraetiaM 
congregated  together  in  receptacles  of  diflerent  sorta  (figs.  788  ce, 
789).  The  spores  occasionally  divide  into  3  or  4  cells,  cotutitatiBf 
tetra-iporcs  (tit;*;,  four).  In  addition  to  spores  or  sporocarps  (fig. 
791  s  p),  t}iere  are  antheridia,  consisting  of  minute  cells  with  mt- 
matozoid$  in  their  interior.  In  some  of  the  simplest  Alga^  the  wbok 
plant  is  concerned  in  producing  new  individuals  by  division  of  titf 
parent  cells  into  2  or  4.  In  others  there  is  a  union  of  8  filamentt, 
and  a  passage  of  certain  granular  p.-micles  (endochrome)  from  tk» 
one  to  the  other,  ending  in  the  formation  of  the  spore.  Tbu  proorai 
is  termed  conjugation,  and  is  one  of  great  interest.     It  baa  b«to  o^ 
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KTved  10  some  of  the  Confervacets  and  Diatomacea.  In  oertain  cases, 
the  terminal  cell  of  the  filament  is  that  in  which  a  spon  is  formed 
iritbout  any  conjugation,  and  in  these  cases  the  spore  is  frequently 
provided  with  ciliary  processes,  which  exhibit  for  a  time  spontaneous 
movements  (figs.  431-434) ;  hence  called  zoospores.  In  the  higher 
Algae,  the  sporocarps  contuining  2,  4,  or  more  reproductive  cellules, 
are  united  together  in  conceptacles  along  with  antheridia  containing 
phytozoA  or  spermatozoids  (^gs.  790,  791).  In  CfutracecB  there  are 
two  distinct  organs  of  reproduction. 

1128.  This  extensive  order  has  been  divided  into  the  following  sub- 
srders: — 


t.  Cbarnoeie :  water  pUnts  formed  of  parand  tubes,  which  are  aometimes  eacruted 
witb  cartioiuta  of  lime ;  re|iroductire  orgaiu  are  of  two  kinds — a,  a  round  red 
globule  ooittiiting  of  ei-;ht  valves  which  endcne  celU  of  different  kinds  contain- 
ing granular  matter  and  pocultar  spiral  filnmenti  or  (ihytozoa  (fig.  3ii9) ;  b,  an 
oval  nucule  formed  bv  a  large  central  cell  or  apore,  with  fire  elongated  edit 
wound  apirolly  round  it,  sunnounted  by  Are  teetli.  Some  consider  the  globul* 
as  an  antlieridiiim,  and  a<  equivalent  to  an  amber.  The  nncule  contains  tht 
germinating  body.  Ths  rotation  of  graiiulea  takes  place  in  the  plants  of  the 
tribe  (1  27J,  276). 

t.  Fucaces,  the  Sea-wrack  tribe :  nsnaHy  growing  In  salt  water ;  fhind  consisting  of 
c«lls  which  are  oftra  united  by  gelatinous  matter  (fig.  29),  and  which  sometime* 
form  >  broad  expansion  (a  membranous  tballus),  supported  on  a  stalk ;  organs 
of  reproduction  consist  of  sportKarps  and  antheridia,  contained  in  conceptaeki 
opening  externally  (fig.  790),  which  are  united  in  club-shap«<l  expansions  or 
noeptodes,  lituatod  at  the  end  or  margins  of  the  fronds  (figs.  788,  789).  lo 
germinating,  the  nucleus  bursts  the  epi:i|)ore  or  outer  covering  of  the  spore,  and 
sends  oat  filamentous  processes. 

I.  Fkridea  or  Ceramiacme:  rose  or  purple-coloured  aea-weeds,  with  fronds  formed  at 
a  single  row  of  articulated  colls,  or  of  several  rows  of  cells  combined  into  a  flat 
expansion  ;  organs  of  reproduction  consist  of  sporocarps  or  i^erispores,  intermingled 
with  davate  filaments  called  antheridia.  Tlie  sirarorarps  contain  cdls  or  spores 
often  divided  into  four  (tctraspores),  and  enclosed  in  conceptades  of  various 
kinds. 

L  Confirvaoete :  aquatic  plants,  often  of  a  green  colour,  coosbting  of  one  or  mote 
calls  of  a  rounded  or  cyl'mdrical  form,  united  together  so  as  to  form  an  articulated 
er  flat  frond.  They  increase  by  the  mcrismatic  division  of  cells.  Reproduction 
effected  by  spores  which  are  formed  in  the  interior  of  the  cells  by  a  change  in 
the  arrangement  of  tlic  granular  matter,  or  by  the  union  of  fiUmcnIa  of  difler- 
•nt  plants,  a  process  of  conjugation,  by  which  granular  matter  passes  from  one 
to  the  other.  The  spores  are  discharged  by  the  opening  of  the  cells,  and  tbejr 
oftao  have  moving  dlia  (figs.  431-434). 

k.  OiotomaceB :  Inliabiiing  still  waters  and  nmist  places ;  fmnda  consisting  of  friistnla 
or  frigmenlo,  which  arv  either  angular  or  cylindrical,  ofren  siliceous  and  brittU 
(non-siliceous  in  Desmidiea),  united  by  a  gelatinous  sort  of  substance ;  propa' 
gated  by  the  division  of  parent  cells  into  two  halves,  which  become  more  or  leii 
oompletdy  detached,  and  form  new  individuals.  Conjugation  also  takes  pUoa 
in  wme  instances,  in  the  same  way  as  in  tbe  Coufi*rvaceak 
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The  order  Aigs,  exclosire  of  Characeae,  has  been  divided  by  1 

Tcy  as  follows : — 

L  HtUaaifaatm :  pUnIs  of  m  oliTC-giecn  or  olhre-broiwD  eolaot,  and  rriMir  ( 
filliiiBKiiiii  MfMCtun :  pomiag  fai  tha  na.     Fructification  «n«<i«hi»i  in  i 
caf  ha  ar  nECpCadaa,  «r  te  diatinel  lori.    Saeda  dark-coloareiL 

i.  Boadoapennec :  pUota  mullr  nurine,  of  a  rtne-itd,  porpla,  or  red-IavwB  < 
leaiV,  crliiidricil,   or  Elimentotu.     Fructification  naoallj  dooUai  tiM| 
cnnftinart  is  capaaloa,  raeapudo,  or  imiMned  in  tbe  traod;  aaeoad 
pfocBt,  minate  giamlaa  finniag  aori,  or  aabaddad  la  diNlDEt  laeaplMlML  Safe 
rad  or  red-LswiL 

3.  Chloroapenne* :  plants  growing  dtbcr  in  the  laa,  in  tmk  water,  or  in  4aaip  4m> 
tiooi;  ettbcr  filameotooa,  mcmbranaocons,  or  ihspelcaB;  atlicr  iiiIiiiiiIm  at 
(owing  to  tiw  prBHnce  of  an  intamal,  gnuraUr,  iponilar  maaa)  of  a  g.iaM  jiai 
vary  nnly  purpla  or  red  colour.  Fractificatioa,  green  or  pnipla  aporakit  (tta 
ftUbig  tha  finnd  or  eoUected  into  apocidia,  raidy  «»«i>«m»^  in  extonal  oapiaha 

^.  DiatnmarHt;  a>  alnady  defined  abont 

Anthers  eniiineratc  350  cjenera,  including  above  2000  »pecie«.  &■ 
ample* — Chara.Nitelln;  Fucus,  Sarp>»9iini,  Laminari*,  Pft«lina,Ert» 
carpus,  Bryopsis;  C«ramiuin,  Deletaeria,  Rhodjmeoia,  Cbondnu;  Con- 
ferva, Ulra,  Oscilbtoria,  Polmella,  Protococcus;  Diatoma,  Haoa»- 
oladia,  Desmidiam. 

1129.  The  plants  of  the  order  are  widely  distribated  over  the  ^Wn 
being  found  ia  salt  and  fresh  water,  in  moist  places,  as  on  damp  mb 
and  atones,  and  the  glass  and  pots  of  hothouses,  and  evao  ia  bsl 
springs.  Sometimes  they  present  collectively  the  appe«raaoa  of  {NB> 
slime.  They  derive  nourishment  chiefly  from  the  nwdioBi  ift  wUA 
they  grow ;  and  the  root-like  processes  with  which  some  of  UmbiR 
provided,  seem  to  be  merely  for  the  purpose  of  fixing  them.  Soatil 
the  species  are  very  gigantic,  others  very  minute,  reqairing  tlM  til  ff 
the  microscope  for  their  detection.  The  lowest  members  of  th«  otrfar 
approach  very  nearly  to  the  lowest  tribes  of  animals,  and  it  is  diiEeail 
tu  draw  a  line  of  demarcation.  Many  species  now  considered  vegHibk 
such  as  Corallma  offictnalie  and  many  Diatonxaeta:,  are  flgOfd  V 
animals  by  Ehrenberg.  There  are  interesting  movementi  ouuiw*^ 
with  the  cells  of  many  Algte,  such  as  OKUlatona  and  NoUae.  8m* 
of  the  species  found  in  the  ocean  have  conspicuous  Mmb^  wbi^^ 
sometimes  present  the  appearance  of  zones  in  their  interior  (*f  10<)' 
Among  the  large-stemmed  species  may  be  noticed  Durvilita  (*'• 
and  Lessonia  fuacetoata.  Sct/lotiphon  (Chorda)  fUtim  attains  is  lb 
British  seas  a  length  of  30  or  40  feet,  while  Maeroefti*  pfi^ 
in  the  Pacific  ocean  reaches  the  length  of  500  to  1,500  feci,  ft** 
of  the  Laminaricu  of  Britain  have  stalks  of  oonsidenbl*  Ub  dr* 
joMMm  baeei/erum,  the  Gulf-weed,  is  found  flootisg  in  great  qa^ 
titles  on  each  side  of  the  equator  in  the  Atlantic,  PaciBo,  and  bte 
oceans.     Proloeoectu  nivalis  and  viridis  are  said  to  oooor  ia  nd  i 


green  snow.  The  red  and  green  colours  of  certain  lakes  and  seas 
are  attributed  to  species  of  Trichodesmium  and  Sphceroeyga.  Accord- 
ing to  Dr.  Joseph  Hooker,  Diatomacas  are  found  in  countless 
numbers  between  the  parellels  of  60°  and  80°  S.,  where  thej  give 
a  colour  to  the  sea,  and  also  to  the  icebergs  floating  on  it.  The 
death  of  these  bodies  in  the  South  Arctic  ocean  is  producing  a  sub- 
Biahne  deposit,  consisting  entirely  of  the  siliceous  particles  which 
entered  into  the  composition  of  these  plants,  Conferva  criapa,  called 
Water-flannel,  forms  beds  of  entangled  filaments  on  the  surface  of 
water.  Species  of  Tyndarxdea  also  occur  in  thick  green  patches.  Hy- 
drodictyon  utricuUUum,  Water-net,  has  the  appearance  of  a  green-net, 
composed  of  filaments  which  enclose  pentagonal  and  hexagonal  spaces. 
AchJya  proUjera,  Bnd  other  Confervse,  are  developed  occasionally  on 
living  animals,  such  as  on  the  g^lls  of  tfae  gold-iish  and  of  trout.  Cer- 
tain organisms  have  been  detected  in  the  human  stomach,  which  appear 
to  belong  to  this  order.  One  of  these  is  called  Sardnula  ventriaili  by 
Goodsir,  and  was  ejected  by  vomiting  in  a  case  of  pjTosis.  It  consists 
of  sqtiore  cells  united  together  in  sets  of  four,  and  propagating  by 
division.    It  is  probably  an  anomalous  condition  of  a  nioiild-fungus. 

1130.  The  plants  of  this  order  supply  a  quantity  of  gelatinous  mat- 
ter, and  many  of  them  are  used  for  food.  Kelp  is  obtained  by  the 
burning  of  Sea-weeds,  and  iodine  is  procured  from  them.  Spfiterococ- 
cui  (Cliondrua)  crL^pu.i,  Carrageen  or  Irish  Moss,  supplies  a  nutritious 
article  of  diet.  Rliodymenia  palmata,  Dulse,  Alaria  esatlentn,  Iridcea 
tdidis,  young  plants  of  Laminwia  digiiala  and  saccharina,  Tangle,  as 
well  as  various  species  of  Porpbyra,  Laver,  and  Ulva,  Green  Ijiver, 
■re  esculent.  The  edible  swallows '-nests  of  the  E^t  are  said  to  be 
formed  of  a  species  of  Galidium.  Sphcerococaia  cartilagineus,  var. 
tetaUMS,  is  used  in  China  as  a  substitute  for  the.se  nests.  Agar-agar 
ii  a  sea-weed  of  a  similar  kind.  Nostoc  eduU  is  used  in  China  as  an 
article  of  food.  The  use  of  burnt  sea-weed,  in  cases  of  scrofulous 
swellings,  has  been  superseded  by  the  discovery  of  iodine,  the  active 
ingredient.  Plocaria  {Gigarlina)  ifelmint/iocorton,  under  the  name  of 
Corsican  Moss,  was  Ibrmerly  used  as  a  vermifuge.  The  Charas  have 
frequently  a  peculiarly  fetid  odour,  and  their  presence  is  said  to  give 
file  to  malaria.  Occasionally  they  communicate  their  odour  to  the 
water  of  reservoirs,  and  render  it  impleasant.  It  is  of  importance  for 
Water  Companies  to  see  that  Charas  do  not  exist  in  the  streams  which 
supply  the  water  for  their  reservoirs. 


PART  III. 

aEOGRAPHICAL  BOTANY.  OR  THE  DISTRIBDTION   OF 
PLANTS  OVER  THE  GLOBE. 


1131.  Taia  department  of  Botany  treats  of  the  maQOer  in  which 
plants  are  aflfected  by  climate  and  station,  and  endeavours  to  investi- 
gate the  conditions  under  which  particular  families,  or  species  of  plants, 
are  confined  to  certain  zones  of  latitude  and  altitude.  It  is  a  subject 
of  great  interest,  and  one  which  cannot  be  prosecuted  %vith  soocess 
until  the  vegetation  of  the  globe  is  naore  fully  known.  So  long  as 
there  are  vast  tracts  of  continents  unexplored  by  botanical  travellers, 
the  facts  upon  which  liotaaical  Geography  is  founded  mtist  be  im- 
perfect. 

L — EriBBRBOUXlT,  OB  TRB  IrFLUKHCE  OF  VaBIOOS  EzTCSXAI.  AoBVn 

on  Plastb. 

1132.  It  is  a  matter  of  common  observation,  that  the  localities  and 
soils  in  which  plants  grow  vary  much.  Thus,  some  species  grow  in 
the  shade,  while  others  thrive  best  in  fiill  exposure  to  light;  some 
grow  in  mountainous  or  alpine  districts,  whUe  o^ers  prefer  the  plains ; 
some  are  found  in  dry,  others  in  marshy  places ;  some  are  submersed 
in  lakes  or  in  the  sea ;  while  others  live  on  muddy  banks,  or  on  sandy 
shores.  The  plants  growing  on  a  granitic  or  micaceous  soil  ditfer 
frequently  firom  those  found  on  trap,  limestone,  or  sandstone.  It  is 
equally  well  known  that  climate  exercises  a  powerful  influence  on  vege- 
tation, modifying  the  Floras  in  different  regions  of  the  globe.  Some 
plants  are  fitted  to  t>ear  the  rigour  and  duration  of  an  arctic  winter, 
with  a  moderate  summer  heat,  others  require  the  heat  and  light  of  the 
torrid  zone ;  and  between  these  two  extremes,  there  are  all  varieties 
of  gradation.     Thus  vegetation  e.xtends  over  the  whole  globe,  froiu 
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one  pole  to  the  other — from  the  summit  of  the  highest  moontaias  to 
the  bosom  of  the  ocean.  There  are,  notwithsianding  this  generiL 
difiiision  of  vegetable  structures,  a  few  spots  in  which  their  traces  hav 
not  been  detected.  Among  such  districts  may  be  mentioned  the  ' 
sands  of  Africa,  and  some  of  the  Anurctiu  Islands.  In  other  '' 
their  number  and  species  are  limited  to  a  flew.  Each  lone  maj  1 
said  to  have  its  own  peculiar  vepietabic  features,  the  number  of  speda 
being  found  to  increase  as  we  approach  the  equator,  and  to  decreasF 
as  we  retire  from  it.  Palms,  Bananas,  Tree  Ferns,  and  Orchideoas 
Epiphytes,  are  chiefly  confined  to  the  tropics ;  Cruciferous  and 
belliferous  plants  are  found  in  temperate  regions ;  some  Conifei 
Amentaceous  plants  flourish  in  more  northern  countries,  whila*] 
frages  and  Lichens  extend  to  the  arctic  regions.  In  warm  : 
found  those  fruits  i  hich  are  so  necessary  for  the  well-being  of  I 
habitants ;  in  temperate  climates  chiefly,  occur  the  cereal  grain  ; 
the  food  of  man,  and  the  green  pastures  for  the  nourishment  of  I 
and  in  the  arctic  regions,  the  Lichen,  on  which  the  reindeer  1 
grows  luxuriantly. 

1133.  The  number  of  known  species  of  plants  amounts  to 
1 00,000.     The  following  is  an  estimate  of  the  known  species  of  pUoU 
on  the  globe  at  difierent  dates  : — 


JJniunu 1758  6,S23  Pbinerog. 

Fenooo. 1807  19,949         — 

SteodeL. 1824  89,684         — 

Slcode) 1841  78,000         — 

Steodri 1844  80,000         — 


615  Cryvu^  MM 
6,000  —  J6.»4t 
10,9«S  —  60,64* 
IS.OOO  —  91,000 
16,000        —       96,000 


In  1846,  Lindley  gave  the  following  estimate  of  known  geoen 


•ad 


speaes: — 

ThaDogmi... 
Aorogaa.... 
Bbiic^an... 
EndogBOS-... 

UKtyCgKOM,, 

Gjvatiogtat. 
ExQgani. 


939  Gown,     R,S94 


810 
SI 

1,4S0 
17 
87 

6,191 


—  4,086  — 
_  43  — 

—  18,684  — 

—  »««  — 

—  SIO  — 

—  u,m  — 


Total 8,935  9}.V20 

Much  yet  remains  to  be  done  in  regard  to  the  Floras  of  India,  CbiMr 
Africa,  New  Holland,  and  South  America.  Meyen  oonjeetnrM  ikit 
the  total  vegetation  of  the  globe  may  be  about  200,000  apedcc 

1134.  The  distribution  of  species  over  different  qoarten  of  tiM  glob* 
vt  regulated  by  various  external  agenta,  the  study  of  which  is  ttfiDdi 
Epirrheology  (ixiiim,  I  influence).  These  agents  are  dxirfly  ttoi- 
pvrature  and  moisture,  and  the  nature  of  the  soil.  The  efleda  predoced 
on  plants  by  increase  or  decrease  of  light,  and  by  change*  ia  iIm  iM* 
of  tne  atmosphere,  have  not  been  suiliciently  detennined. 
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1. — F.rrtcn  of  temperature. 

1135.  The  effecta  of  thia  agent  must  be  considered  both  as  regardi 
its  latitudinal  and  its  aliitudinal  ranges.  In  proceeding  from  rlie  equa- 
tor to  the  poles,  or  in  ascending  from  the  surface  of  the  ocean  to  the 
summit  of  a  lofty  mouDtoin,  there  is  a  gradual  decrease  of  temperature, 
and,  at  the  same  time,  marked  changes  in  the  nature  of  the  vegetation. 
The  soale  of  atmospherical  temperature  serves  as  a  scale  for  the  pro- 
gress of  vegetation.  As  regards  the  latitudinal  distribution  of  heat, 
the  globe  has  been  divided  into  eight  regions,  four  northern  and  four 
soatbem — viz.,  a  tropical  region,  from  the  equator  to  the  limits  of  the 
tropics  in  each  hemisphere;  subtropical,  between  this  and  40°  of  lati- 
tude ;  temperate,  between  40°  and  60°  of  ktitude ;  arctic  and  antarctic, 
beyond  60°  of  latitude. 

1136.  E^ch  species  of  plant  is  adapted  to  thrive  best  between  certain 
limits  of  temperature.  These  limits  do  not  necessarily  coincide  with 
any  definite  parallels  of  latitude  ;  for  it  is  well  known  that  the  climate 
of  diflerent  places  in  the  same  latitude  is  very  different.  It  is  of  im- 
portance, therefore,  to  ascertain  the  mean  temperature  of  the  year,  or 
rather  of  different  seasons.  By  drawing  lines  through  different  places 
where  the  mean  annual  temperature  is  the  same,  Humboldt  has  estab- 
lished a  scries  of  isothermal  (wos,  equal,  and  ii^/m,  beat,)  lines  inter- 
secting the  parallels  of  latitude.  These  lines  run  in  curves,  which  rise 
ill  their  course  from  the  eastern  coast  of  America  towards  western 
Europe,  and  sink  towards  the  south  ia  the  interior  of  the  continent, — 
and  that  so  quickly,  that  Scotland  lies  in  the  same  isothermal  line  as 
Poland,  and  England  as  Hungary.  It  is  clear,  therefore,  that  the 
isothermal  lines  in  the  higher  latitudes  do  not,  by  any  means,  corres- 
pond with  the  parallels  of  latitude.  At  the  equator,  however,  these 
lines  coincide  more  nearly.  Much  depends  upon  the  temperature  of 
the  difierent  seasons.  Thus,  a  place  which  has  a  very  cold  winter, 
and  a  very  warm  summer,  may  be  in  the  same  isothermal  line  with 
one  in  which  the  temperature  of  both  these  seasons  is  moderate,  and 
plants  which  succeed  well  in  the  one  may  not  grow  in  the  other. 
Cherry-laurels  and  other  Evergreens,  which  grow  well  in  the  open 
air  in  England,  will  not  stand  the  winter  of  places  on  the  continent  in 
the  game  isothermal  line.  It  is  necessary,  in  determining  the  geogra- 
phical distribution  of  plants,  to  take  into  account  the  mean  summer 
and  the  mean  winter  heat,  and,  better  still,  the  mean  monthly  tem- 
perature. The  distribution  of  temperature  among  the  different  months 
of  the  year  is  of  importance,  especially  in  reference  to  the  heat  and 
duration  of  the  summer  months ;  for  many  plants  protected  by  a 
covering  of  snow,  are  enabled  to  brave  rigorous  winters,  provided  the 
(ummer  be  hot  enough,  and  of  sufficient  duration.  Lines  passing 
through  places  having  the  same  mean  summer  temperature  are  called 
isotheral  (&o;,  equal,  and  tfi.e;,  summer);  those  passing  through  placet 
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with  an  equal  mean  printer  temperature,  are  isochehaonal  (xhM^ 
winter).  The  isocheimonal  lines  in  the  interior  of  oontiaenti  bead 
considerably  towards  the  south.  The  isotheral  lines  bend  to  t^  neith, 
but  in  the  interior  of  continents  they  approach  the  parallels  of  lafbtadft 
Many  circumstances  conspire  to  influence  the  temperatore  of  oountiiai. 
Insular  and  coast  climates  are  more  equable,  finm  the  eSect  of  the  mi 
in  nrpventing  the  atmosphere  from  being  much  heated  daring  the  day, 
HI  d  much  cooled  during  night  In  the  interior  of  vast  continemu  the 
fxirc.iies  of  temperature  are  often  great.  Winds  have  a  poweifbl  eflett 
on  climate.  In  China,  the  north-vast  monsoon  brings  great  ooU  n 
February.  The  state  of  a  country  as  regards  forests,  has  a  decided 
effect  on  the  temperature.  In  different  quarters,  the  nature  of  tlx 
exposure,  also,  whether  to  the  east  or  west,  north  or  sooth,  and  tlie 
intervention  of  elevated  ratigcs  of  mountains,  materially  afEect  tin 
temperature. 

1137.  Temperature,  in  its  hypsometrical  (fi^«(,  altitade,  and  ^irfm 
measure^)  relation,  or  as  regards  its  altitudinal  range,  requinstobs 
considered.  In  ascending  into  the  atmosphere,  a  decrease  of  taapa»' 
ture  is  observed,  which  varies  in  its  amount  at  different  stages  ofoiuaL 
The  following  table  shows  the  temperature  at  different  hci^kts  in  ikl 
equatorial  and  temperate  zones : — 

HctKbt 

iDleet 

0 

a,197 


Eqtut  Zone. 
Lnt.  0°— KT" 
Sf-SO  F. 
71  -24 


Mean. 


Lu.  &'-«r> 
6S°<0f. 
41  •«« 

ai  -M 
sa  -M 


«,894  „ 64  -40 

»,691    67  -64 

12,789  44  -60 

15,988  87  -70 

Taking  an  average,  it  may  be  said  that  there  is  a  fall  of  I'in  Af 
thermometer  for  every  340  feet  of  ascent  Prof  Forbes  ststat  tbf 
649-6  feet  of  ascent  give  a  difference  of  1°  of  the  thennomcter  ia  lb 
boiling  point  of  water.  The  elevation  at  which  constant  frost  Ilka 
place  is  called  the  snow-line  or  line  of  perpetual  congelation.  Its  Satt 
does  not  exactly  correspond  with  the  neight  at  which  the  tempcntai 
is  equal  to  32°  F.  The  following  table  gives  the  height  of  too 
line  (in  feet)  at  different  latitudes: — 


UL 


Hdclit  of 
Snow  Line. 

0  15,207 

6  15,095 

10  14,764 

16  14,220 

20  18,278 

25  12,657 

80  11,484 

86  10,287 

40  4 9,001 

46  7,671 


60  . 
66  . 
60  . 
65  . 
70  . 
75  . 
80  . 
86  . 
SO  . 
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MM 

...  I.7W' 
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The  decrease  of  temperature  on  lofly  monntnins  regulates,  in  a  great 
measure,  the  nature  of  the  plants  which  grow  at  different  heights.  The 
same  changes  take  place  as  have  been  shown  to  occur  in  proceeding 
from  the  equato-  to  che  poles.  The  following  observations  made  on 
the  growth  of  certain  trees  on  the  Grimsel,  show  the  relation  between 
height  and  latitude : — 


On  tba  Orlinnl. 
grows  about  the  height  of  SOOO  ft«t. 


Let 
Beech,  which  extends  to  60° 

Oak 61° 

FroUTnes ei'X 

Haiel eff 

Norway  Spruce 67°  40*    ^ 8000   — 

Scotch  Fir 70°  6000  — 

Birch. 70°  iV   6400  — 


2600  — 
S400  -~ 


2. — ErPECTS  OF  MoiSTDBE. 

1 138.  The  quantity  of  moisture  in  the  air  has  a  decided  effect  on  the 
distribution  of  plants.  Nothing  checks  vegetation  more  than  extreme 
dryness.  Hence  the  barrenness  of  those  hot  sandy  deserts,  which  ex- 
hibit only  an  arid  waste,  without  a  single  blade  of  grass  to  relieve  the 
eye  of  the  weary  traveller.  In  warm  and  dry  climates,  succulent 
plants  occur,  with  hard  epidermal  coverings,  capable  of  resisting  the 
effects  of  evaporation  and  transpiration.  Among  these  may  be  noticed 
CactaceiB,  Mesembryaceae,  Euphorbias,  and  some  of  the  Aloe  tribe. 
In  the  districts  of  Australia,  where  a  dry  climate  prevails,  many  plants, 
such  as  Protens,  Banksias,  and  leafless  Acacias,  have  hard  and  dry 
foliage,  capable  of  enduring  much  drought  without  injury.  In  warm 
climates,  the  effect  of  the  dry  season  on  vegetation  is  very  remarkable. 
This  season  may  be  said  to  correspond  with  our  winters.  In  some 
parts  of  South  America,  where  no  rain  falls  for  eight  months  of  the 
year,  the  leaves  during  the  dry  season  fall,  buds  are  developed  in  their 
axils,  and  it  is  only  when  the  wet  season  arrives  that  the  trees  become 
clothed  with  verdure,  and  the  herbage  appears.  Forests  appear  to 
keep  up  the  humidity  of  the  atmosphere  in  a  country,  and  thus  have 
a  powerful  influence  on  the  climate. 

S. — Effects  op  Soil,  Lioht,  asd  otucb  Aoorra. 

1139.  The  physical  localities  in  which  plants  grow  vary  consider- 
ably. These  variations  are  connected  with  the  dryness  and  moisture  of 
the  soil,  as  well  as  with  its  mechanical  and  chemical  composition.  Some 
plants  are  fitted  to  grow  in  water,  others  in  marshes ;  some  grow  in 
peaty  soil,  others  in  sandy  soil.  Thunnann  has  endeavoured  to  show 
that  the  nature  of  the  soil,  whether  siliceotis,  clayey,  calcareous,  or 
■aline,  has  an  effect  in  modifying  the  vegetation.  Prof.  E.  Forbes 
States,  that,  in  Ljcia,  he  could  easily  distinguish  the  serpentine  from 
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the  limestone,  not  merely  by  their  geological  characters,  but  ako 
the  disposition  of  the  arborescent  vegetation.     On  the  aei 
usually  pines  only  grew,  and  never  in  thick  forest  masses,  bat 
tered ;  whereas  the  limestone  bore  thick  clustered  oaks  and  a  1 
underwood,  with  now  and  then  clumps  of  lofty  pines.     In  the  lo 
countries  near  the  sea,  the  serpentine  was  marked  by  Senecio  sq 
a  little  Erophila,  and  Cheilanthes  odora ;   while  on  the  litni 
Acrosticbum  lanuginosum  was  a  conspicuous  fern. 

The  following  is  a  division  of  plants  according  to  the  botaskal 
tions  or  physical  locaUties  in  which  they  grow,  whether  placed  tbi 
by  nature  or  by  art : — 


A. — Plants  growing  m  Water,  whether  Salt  or  FraL 

1.  Marine  PUnts,  such  as  Sea-weeds,  Lavan,  Ac,  which  an  eithtr  bwM  is  I 
ocean,  or  float  on  its  surface :  also,  iiuch  plants  a<  Jiuppia  and  ZoittrA     la  Ih*  i 
guto  Sea  there  ve  Boating  meadows  of  Sargattitm  baaifanm,  gnlf-wced.     IKb  I 
extendi  fmm  22°  to  36'  north  lat,  and  from  26°  to  46°  wot  Ing.  boa  ( 
and  extendi  over  40,000  tquaie  miles. 

2.  Maritime  or  saline  plants.     These  are  plants  which  grow  «o  the  ba 
■at,  or  of  salt  lakes,  and  reqi^re  salt  for  nouriibmeot,  as  SaHeanua, 
soil,  saltwort,  AwabaMU.     Snch  plants  are  often  called  BalophTtes  (U«, 
fori;  a  plant).     Under  this  head  may  be  included  littoral  and  slkm  piaata,  i 
Armeria,  sea-pink,  Glaux,  and  Samolut. 

3.  Aquatic  plants,  growing  in  freih  water,  either  stagnant  or  i 
taria,  arrowhead,  ft'i/mpicea,  water-lily,  Polamcgtioit,  pondweed,  i' 
UthaJana,  bladdanrort,  Stratiotts,  wat«r-saldier,  Lmma,  dnokwead,  AM*,  ( 
OiciUalona,  and  Rmumailm  Jlynatilii.    Boom  ef  tfaeto  nwt  in  tfas  soil,  aad  i 
above  the  suifkoe  of  the  water ;  othenroot  in  the  aoU  ind  maaia  MihBMMi ;  t 
a  few  swim  freely  on  the  surface  without  rooting  below. 

4.  Amphibious  pUnts,  linng  in  ground  which  ia  geDvaOy  iablBstgad.  b«l  Mt^ 
■ionolly  dry,  as  Ranimaihu  oqvatUit  and  tctterattu,  Pafygommm  mmpkiltmm,  thttiffl^ 
ompkiUvm.  The  form  of  the  plants  varies  aeooiding  to  ifas  d«;gica  of  adIHa 
Soma  of  these,  as  Limomlla  aqmuiea,  grow  ia  plaesa  which  on  initwiaiad  at  salA 
periods  of  the  year ;  others,  snch  as  AUnpiomt  (mangroves),  and  4r 
forests  at  the  moaths  of  muddy  rivers  In  tropical  ouantries. 


B. — Zjond  Plants  which  root  ia  the  Earth  and  Grow  m  tki  AtmoifJv. 

6.  Sand  plants ;  as  Carex  araiaria,  A  mmopUia  arataria,  £3^pBsi* 
Calamagroilu  aranaria,  wbkh  toidlo  Ax  the  looas  sand,  Plmilago 
tUtm,  8edia»  acre. 

6.  Chslk  plants ;  planu  growing  to  calcaraotu  sod  cretaceon*  aoOs,  «  ■■•  ^ 
of  Ophryt.  OrcMs,  and  Qpr^iediam, 

7.  Meadow  and  pasture  planisi  as  some  spetiBS  of  Latm,  bird'»-k«l  MMC  • 
DHBlMr  of  gnaiB  and  trelbils,  the  daisy,  daodelion,  and  balumi|sL 

A.  Plant*  found  in  cultivated  groond.     In  this  divistoa  an  iodaM 
which  have  been  introduced  by  roan  alimg  with  grain ;  as  CkaSnTsa 
blue-bottle,  Sinapu  artttuit,  common  wild  musl^nL  Agrettmmta,  <w<WttK  MHM 
•packs  of  tVroaica  and  EupkoHna,  Loimm  ttmulenlimt,  Qimiifcafci  tnmmk,  Od^ 
rsM  Intgbui ;  also  v^^  firing  in  tsllow  grouod,  as 
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vUaa,  Echium  VHlgan,  Artemina  eampatru,  and  Androtace  tpitnlritmalU.  In  this 
drrWoD,  garden  weeds  are  included ;  each  a<  Gromidael,  Chickweed,  Lamimm  imfUn- 
eauk,  Cktnopodmm  aUmrn,  and  mrbkum. 

9.  Bock  or  wall  plants;  Saxiftages,  Wall-flowar,  Lmana  CgmhaJaria,  DnAa 
mwalU,  species  of  Bieracam  and  StdioA,  Aipkmm  Bula  munria,  and  some  lichois 
and  mosMa. 

10.  Plants  round  on  rubbUh  beap^  eapedally  connected  with  old  boildings.  Some 
of  tfaeae  seem  to  select  the  habitations  of  man  and  animals,  on  account  of  certain 
nitrogeooos  and  inorganic  matters,  which  enter  into  their  composition.  Among  them 
may  be  noiiced.  Mettles,  Docks,  Borage,  Henbane,  XantJtnim,  Here,  also,  have 
baeo  placed  some  plants  immediately  connected  with  the  habitation  of  man,  such  aa 
Saeodhm  cdlart,  a  fungus  (bund  on  wine  caslu,  Con/trra  fatettnUt,  an  alga  pro- 
dneed  on  window-pane*,  and  Conferva  dendrita,  one  developed  on  paper.  Soma 
planta,  as  Bempervitmn  Uctorumy  select  the  roofii  of  houses. 

11.  Plants  growing  in  vegetable  mould;  such  as  bog- plants,  or  those  growing  on 
wet  soil,  so  soft  that  it  yields  to  the  foot,  but  rises  again ;  and  marsh  plants,  growing 
in  wet  soil,  which  sinks  under  the  foot  and  does  not  rise  To  the  former  class  belong 
•och  plants  as  Pmguicula  alpina  and  Prinuja  fartnota ;  to  the  latter,  such  as  Mau/- 
tmliet,  Comamm,  Bidetu  emma. 

It.  Forest  plants,  including  trees  which  live  in  society,  as  the  Oak,  the  Beech, 
Rn,  Ac,  and  the  plants  which  grow  under  their  shelter,  as  the  greater  part  of  the 
Eoropean  Orchises,  some  species  of  Cartx  and  Orobandie.  Some  plants  especially 
grow  in  pine  and  fir-woods,  as  lAnnaa  bortaitt,  and  some  Pyrolas, 

13.  Planta  of  sterile  places,  found  in  barren  tneti,  byroadddea.  This  is  a  hetanv- 
geneous  class,  and  contains  many  plants  of  uncertain  characters.  Under  it  are  In- 
etndad  the  plants  of  uncoltiTsted  grounds,  as  those  found  in  moors,  where  Cailmta 
tmlgarU,  common  heather  and  various  heaths.  Juniper,  Andromeda,  and  some  spedee 
cl  Polftridlum  occur. 

14.  Plants  of  the  thickets  or  hedges,  comprehending  the  small  shrubs  which  con- 
•titote  the  hedge  or  thicket,  as  the  Hawthorn  and  Sweet-briar ;  and  the  herbaceous 
plaati  which  grow  at  the  foot  of  these  shmbii,  as  Adata,  Wood-torrel,  Violets ;  and 
those  which  climb  among  their  numerous  branchea,  aa  Bryony,  Black  Bryony, 
Hooeytncke,  Traveller's  Joy,  and  some  t|)ecies  of  Lathynt. 

16.  Plants  of  the  maunmins,  which  De  CandoUe  proposes  to  divide  into  two  seo- 
tiaas:  1.  Those  which  grow  in  alpine  mountain^  the  summits  of  which  are  covered 
with  perpetual  snow,  and  where,  during  the  heut  of  summer,  there  is  a  continued  and 
1  flow  of  moisture,  as  numerooa  Saxtfngea,  Gentians,  Primroeee,  and  Bhodo- 
8.  Those  inhobiting  •~''™'*'-*  oo  which  the  snow  disappears  during 
r,  as  several  species  of  Snap-drsgon,  amoog  oihen  the  Alpine  Snap-dragon, 
UmbdUfboDS  plants,  chiefly  belonging  to  the  genus  Setcli,  meadow  Saxifrage, 
Labiate  plants,  &c 


C. — Plants  Qnwmg  in  Special  Localitia. 


16.  Parasitic  plants,  which  derive  tlicir  nourishment  from  other  Ttgetablea,  and 
which,  oonsequently,  may  bo  found  in  all  the  preceding  situations;  as  the  Misileto, 
■pedes  of  Orobimcht,  CutciUa,  ^Dodder),  Loraathiu,  Rqfflttia,  and  nnmeioua  FongL 

17.  Pseodo-pansitic  plants,  or  Eiiiphytes,  which  live  upon  dead  vegetables,  aa 
Lichens,  Moeaes,  &c.  or  npon  the  bark  of  linng  vegetables,  but  do  not  derive  much 
nouriihment  IVom  them,  aa  Epidendrum,  Aerida,  and  other  Orchids,  as  well  aa  Til- 
UauUia,  Bronelia,  PoUuu,  and  other  air-plants. 

18.  Subterranean  plants,  or  those  which  live  imder  ground,  ur  in  mines  and  cave*, 
ifanost  entirely  exduded  from  the  light,  aa  Bj/utu,  Truffles,  and  some  other  Crypto- 
gamio  plants. 


EFFECTS  OF  LIGHT,  CLIMATE,  ASO  OASOIT. 


19.  Plants  which  Teg«Uta  in  hot  sprioga,  tha  temperatnn  of  which 
B0°  to  1&0°  of  Fahrenheit's  thermnnieter ;  as  Vitac  Ajnu§  nMfcn,i>d  anwaX  Ctyfttrm 
gamoiu  plants,  aa  Ulva  ihrrmaliji,  the  hot-spring  Laver.  j^H 

20.  Plants  which  are  dereluped  iti  artificial  iDfusioiu  or  Bqnan^  M  variooi  UacB 
of  Mucor,  causing  mouldineM. 

21.  Plants  Knowing  on  linng  animals;  la  apadea  of  Spiaria  and  ffia i imlu  ni 
Tatious  other  Kungi  and  Algie. 

22.  Plants  growing  on  certain  Undi  of  docaying  animal  matter ;  (ocb  aa  i 
Onggena,  found  on  the  hoofs  of  horses,  feathers  of  birda,  Ac,  sdom  apieiaa  of  i 
which  grow  only  on  the  dung  of  animals,  and  certain  a|Mciaa  etl  ' 


1140.  Light  is  an  agent  that  has  a  powerful  inflaence  on  plana 
as  regards  their  vigour,  irritability,  secretions,  and  colour.     Hence,  ia 
those  regions  where  the  light  is  intense,  the  vegetation  presents  ( 
peculiarities.     The  luxuriance  and  greenness  of  the  leaves,  the  i 
of  the  woody  matter  deposited,  of  the  fruit  produced,  and  of  the  i 
tions  formed,  are  all  iniluenced  in  some  degree  by  the  intensity  oft 
Run's  rays.     Little  is  known  in  regard  to  the  effects  of  increased 
diminished  atmospheric  pressure  on  plants.     Himiboldt  belie 
vegetation  was  influenced  by  the  amoiut  of  atmospheric 
Further  research  has  not  corroborated  his  suppositions.     The 
of  the  atmosphere  have  been  studied  chiefly  as  reganls  drynea  uA ' 
moisture,  and  the  mixture  of  certain  gases  with  it,  especially  in  tU 
vicinity  of  manufacturing  towns  (1[  297). 

1141.  The  effects  of  climate  and  season  on  the  leafing,  floweriiia,  iod 
fruiting  of  plants,  may  be  seen  in  the  case  of  some  species  whidi  in 
found  distributed  over  various  countries  in  Europe.  Berghsns  hit 
made  an  extensive  series  of  observations  on  the  subject.  The  lilis 
(Syringa  vulgaris),  according  to  him,  unfolds  its  leaves  at  N^>Iei,  ia 
latitude  41°,  during  the  first  half  of  the  month  of  January ;  near  Ptct, 
in  latitude  49°,  on  the  12th  March.     The  Elder  unfolds  iu  leaves 

At  Naptef 1 ...JtBBMtj  1-1&. 

At  Paris ftbnaij  14. 

In  England ..,., „ Itareh  8. 

At  Dpsal Marah  1-ft. 

The  Beech  unfolds  its  leaves 

At  Kapha „ ...<.....  Jhd  of  Mai^ 

In  England .......lit  Mv. 

At  tJpaal .Bt^nalagctlUj. 

In  regard  to  flowering,  Berghaus  states,  that  in  the  midiUa 
of  Europe  and  North  America,  it  is  generally  four  days  lator  fatt 
degree  of  latitude  towards  the  north.  The  same  plants  flow 
Zurich  6  days  later  than  at  Parma ;  at  Tubingen,  18  dan  laMr;  ■> 
Jena,  17;  nt  Beriin,  25  ;  at  Hamburgh,  33  ;  at  Gretftwald,  3C;  sod 
•(  Ciuistiania,  no  \eas  ihan  5*2  days  lutur  than  at  I'an&L    Is  th*  Bcffis 
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district,  an  elevation  of  1,000  feet  renders  vegetation  10  to  14  dajs 
later:  so  also  in  regard  to  fruiting.     The  wheat  harvest  begins 

At  Niplcs In  June. 

In  Central  Gennany Jnly. 

In  th«  South  of  Englud ^....     Augoit 

Bipe  Cherries  are  to  be  had 

At  Maples Firat  daysoflttj. 

At  Paria End  of  June. 

In  Central  Germany da 

In  the  Soatb  of  England 22d  July. 


IL — DlSSEWSATIOS  OF  PLAim. 
I. — AoKlfTS  KMFLOTED  Of  THBUt  OlSSEMCrATIOV. 

1142.  Some  plants  are  disseminated  generally  over  the  globe,  while 
others  are  confined  within  narrow  limita.  Some  of  the  common  weeds 
in  Britun,  such  as  Chickweed,  Shepherd's-purse,  and  Groundsel,  are 
fband  at  the  southern  extremity  of  South  America.  Lemna  minor 
and  trisulca.  Convolvulus  sepiura,  Ph'ragroites  communis,  Cladium, 
Mariscus,  Scirpus  locustris,  Juncus  effusus,  and  Solanum  nigrum,  are 
stated  by  Meyen  to  be  common  to  Great  Britain  and  New  Holland. 
Nasttirtium  officinale,  and  Samolus  Valerandi,  are  very  extensively 
diffused,  and  they  may  be  reckoned  true  cosmopolites.  They  are  bou) 
natives  of  Europe,  and  they  occur,  the  former  near  Rio  Janeiro,  the 
latter  at  St.  Vincent  The  lower  the  degree  of  development,  the  greater 
seems  to  be  the  range.  Some  Cryptoganiic  plants, «3  Lecunorasubfusca, 
are  found  all  over  th«  world.  Man  has  been  instrumental  in  diffusing 
widely  culinary  vegetables,  such  as  the  potato,  and  the  cereal  grains, 
as  well  as  many  other  plants  useful  for  food  and  manufacture.  Com 
plants,  such  as  Barley,  Oats,  Rye,  Wheat,  Spelt,  Rice,  Maize,  and  Millet, 
are  so  generally  cultivated  over  the  globe,  tiiat  almost  all  trace  is  lost  of 
their  native  country.  They  can  arrive  at  perfection  in  a  great  variety 
of  circumstances,  aod  they  have  thus  probably  a  wider  geographical 
range  than  any  other  kind  of  plant.  As  regards  these  plants,  the  globe 
may  be  divided  into  five  grand  regions — the  region  of  Rice,  which  may 
be  said  to  support  the  greatest  number  of  the  human  race ;  the  region 
of  31aize ;  of  Wheat ;  of  Rye ;  and  lastly,  of  Barley  and  Oats.  The  first 
three  are  the  most  extensive,  and  Maize  has  the  greatest  range  of  tem* 
perature.  The  grains  extending  farthest  north  in  Europe  are  Barley 
and  Oats.  Rye  is  the  next,  and  is  the  prevailing  grain  in  Sweden  and 
Norway,and  all  the  lands  bordering  on  the  Baltic,  the  north  of  Germany, 
and  part  of  Siberia.  Wheat  follows  Rye ;  it  is  cultivated  in  the  middle 
and  south  of  France,  England,  part  of  Scotland,  part  of  Germany, 
Hungar)',  Crimea,  and  the  Caucasus.  We  next  come  to  a  district 
where  wheat  still  abounds,  but  no  longer  exclusively  furnishes  bread, 
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Winds,  water,  and  animals,  are  also  iiutrunieutal  in 
plants.  Manj  seeds  with  winged  and  feathery  appendages  M«  «■!; 
waAed  about ;  others  are  carried  by  rivers  and  streiunt,  and  aoms  tm 
be  transported  by  the  ocean  currents  to  a  great  distance,  with  ihtf 
germinating  powers  unimpaired. 
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1143.  While  some  plants  are  generally  diffused,  it  is  fooad  that  iks 
diQbrrnt  quarters  of  the  globe  ore  each  characterized  bjr  more  or  Itfl 
distinct  floras.  Europe,  Asia,  Africa,  North  America,  Sooth  AiiwritH 
and  AuslnUsia,  may  be  regarded  as  separate  proviooea  af  the  nft" 
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table  kingdom,  possesaog  species,  genera,  and  families  of  plants,  which 
give  to  each  division  its  distinctive  features.  Humboldt  and  Bon- 
pland,  in  their  travels  in  equinoctial  America,  did  not  see  an  exogen- 
ous plant  which  was  found  equally  in  the  New  and  the  Old  A\'orld  ; 
the  only  plants  which  they  discovered  common  to  both  being  some 
grasses  and  sedges.  Among  4,160  species  met  with  in  New  Holland 
by  Brown,  1 66  only  were  to  be  found  in  Europe. 

1144.  Some  plants  live  in  society,  occupying  exclusively  large  tracts 
of  ground,  from  which  they  banish  all  other  vegetables.  These  are 
called  by  Humboldt  Social  plants.  They  give  a  peculiar  feature  to 
the  countries  and  districts  in  which  they  grow.  To  this  class  belong 
many  species  of  Seaweed  in  the  ocean ;  Cladonias  and  Mosses  in  the 
waste  levels  of  Northern  Asia;  Grasses  (Bamboos),  and  some  Cactuses, 
Mangroves,  and  Avicennias  in  tropical  countries ;  Ferns  in  the  South 
Sea  Islands ;  Banksia  speciosa  in  New  Holland ;  Cinchonas  in  certain 
parts  of  South  America ;  Coniferous  trees  and  Birches  in  the  Baltic 
and  Siberian  plains. 

1145.  Some  plants  are  very  much  restricted  in  their  distribution 
over  the  globe ;  a  few  are  confined  to  single  localities,  while  others 
have  a  limited  longitudinal  range.  The  species  of  the  genus  Erica, 
Heath,  which  extend  from  northern  regions  to  the  Cape  of  Good  Hope, 
are  scattered  over  a  surface  very  narrow  compared  to  its  length  ;  in 
other  words,  while  their  latitudinal  range  is  great,  their  longitudinal 
range  is  very  much  restricted.  Calceolarias  occur  chieBy  on  the  wes- 
tern side  of  the  Cordilleras  of  Chili.  Lobelia  Dortmnnna  is  found  princi- 
pally in  the  western  countries  of  Europe.  Camellias  are  also  limited 
in  longitudinal  direction,  so  also  Fhalangium  bicolur,  and  Raymondia 
pyrenaica.  Arbutus  Unedo,  Erica  mediterranea,  and  Meaziesia  poli- 
fulia,  whose  chief  seat  is  in  the  Pyrenees  and  the  mountains  of 
Asturias,  migrate  in  a  north-westerly  direction,  and  appear  in  Ireland. 
It  is  said  that  Azaleas,  Rhododendrons,  Magnolias,  Vacciniums,  Actaeas, 
and  Oaks,  which  form  prevailing  genera  on  the  east  of  the  Rocky 
Mountains,  scarcely  appear  on  the  western  side.  Epacridaceie  are 
confined  to  New  Holland ;  Cinnamon,  Cloves,  and  Nutmeg,  are  the 
produce  of  the  Indian  Archipelago;  Gentians  and  Saxifrages  form  a 
charucteristic  feature  of  the  European  Alps  ;  Bejarias  and  Cinchonas 
of  the  Peruvian  Cordilleras ;  Schizanthuses  of  Chili ;  Polerooniacea  of 
California  and  Oregon  ;  yellow  and  brown  PapilionaceiB  of  Australasia ; 
Disa  grandiflora  is  a  rare  orchid  peculiar  to  Table  Mountain  at  the 
Cape  of  Good  Hope ;  and  Pringlea  antiscorbutica  is  a  cruciferous  plant 
ptKsuliar  to  Kerguelens-laud.  It  is  said  that  Origanum  Tournefortii 
is  found  only  in  a  small  island  in  the  Grecian  Archipelago.  The 
vegetation  of  islands  removed  from  continents  presents  often  peculiar 
features,  the  ocean  acting  as  a  barrier  to  the  dissemination  of  plants. 
The  island  of  St.  Helena  was  originally  inhabited  by  a  most  peculiar 
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▼egetatioD,  although  its  productions  now  are  completely  changed 
the  destruction  occasioned  by  cattle,  and  by  the  introduction  of  Ei 
pean  and  other  plants,  especially  fruit  tree?.     Such  may  aiw  be 
of  the  plants  found  in  the  Sandwich  Islands,  the  Society 
the  Canaries.     The  island  of  Madeira  has  672  Phanerogaounw 
of  which  85  are  peculiar  to  it. 

8. — CoiiJKCTcmsa  as  to  the  Mom  n  which  thk  Eabtr  was  OmavutXlt 
Clothed  wrru  Plamts. 

1 146.  It  is  an  interesting  question  to  determine  the  mode  ia  wUdi 
the  various  species  and  tribes  of  plants  were  originally  MMttered  orcr 
the  globe.  Various  hypotheses  have  been  advanced  on  ibe  •ahjcel 
Linnaeus  entertained  the  opinion,  that  there  was  at  first  only  one  primi- 
tive centre  of  vegetation,  from  which  plants  were  distributed  over  tfar 
globe.  Some,  avoiding  all  discussions  and  difficulties,  anppoK  tint 
plants  were  produced  at  first  in  the  localities  where  they  are  now  *mi 
vegetating.  Others  think  that  each  species  of  plant  originated  m.aad 
was  diifused  from,  a  single  primitive  centre,  and  that  there  were  waxait- 
ous  such  centres  situated  in  different  parts  of  the  world,  each  oottlf 
being  the  seat  of  a  particular  number  of  species ;  they  thus  admit  gnU 
vegetable  migrations  similar  to  those  of  the  human  races.  TbowvlH 
adopt  the  latter  view,  recognize  in  the  distribution  of  planta  aooia  tf 
the  last  revolutions  of  our  planet,  and  the  action  of  numeront  ai 
varied  forces  which  impede  or  favour  the  dissemination  of  regetabifl 
in  the  present  day.  They  endeavour  to  ascertain  the  primitive  fln 
of  countries,  and  to  trace  the  vegetable  migrations  which  bm 
taken  place.  Daubeny  says,  that  analogy  favours  the  snppotitiM 
that  each  species  of  plant  was  originally  formed  ia  some  {MiticiiiB' 
locality,  whence  it  spread  itself  gradually  over  a  certain  am,  ntte 
than  that  the  earth  was  at  once,  by  tlie  fiat  of  the  Alnig^ 
covered  with  vegetation  in  the  manner  we  at  present  behold  it.  lit 
human  race  arose  from  a  single  pair,  and  the  distribution  ct  pbM 
and  animals  over  a  certain  definite  area,  would  seem  to  imply  ikM 
the  same  was  the  general  law.  Analogy  would  lead  q»  to  beiiiK^ 
that  the  extension  of  species  over  the  earth  originally  took  plaotw 
the  same  plan  on  which  it  is  conducted  at  present,  when  a  new  iaimi 
starts  up  in  the  midst  of  the  ocean,  produced  either  by  »  ooral  tedtr 
a  volcano.  In  these  cases  the  whole  surface  is  not  at  onoe  uiuniilt 
with  plants,  but  a  gradual  progress  of  vegetation  is  traced  froa  tW 
accidental  introduction  of  a  single  seed,  perhaps  of  each  specid^  mAri 
by  winds,  or  floated  by  the  currents.  The  remarkable  ttmiUtiaa  W 
certain  species  to  single  spots  on  the  globe,  seems  to  favour  tb«  iVp^ 
sition  of  specific  centres.  Professor  E.  Forbes  says,  the  hjpeAam  flf 
the  descent  of  all  the  individuals  of  a  species,  either  from  a  utatfmtvt 
from  a  tingle  individual,  and  the  consequent  theory  of  S{iccUo4 
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being  aKUined,  the  isolation  of  as^mblages  of  in^ividaaU  frntn  their 
oentrea,  and  the  existence  of  endendc  or  very  local  plants,  remain  to  be 
accounted  for.  Natural  transport,  the  agency  of  the  sea,  riveiv,  and 
winds,  and  carriage  by  animals,  or  through  the  agency  of  man,  are 
insufficient  means  in  the  majority  of  cases.  It  is  usual  to  say,  that  the 
presence  of  many  plants  is  determined  by  soil  or  climate,  as  the  case 
may  be ;  but  if  such  plants  be  found  in  areas  disconnected  from  their 
centres  by  considerable  intervals,  some  other  cause  than  the  mere  in- 
fluence of  soil  or  climate  must  be  sought  to  account  for  their  presence. 
This  canse  he  proposes  to  seek  in  an  ancient  connection  of  the  outposta 
or  jaolated  areas  with  the  original  centres,  and  the  subsequent  isolation 
of  the  former  through  geological  changes  and  events,  especially  those 
dependent  on  the  elevation  and  depression  of  land.  Selecting  the  flora 
of  the  British  islands  for  a  first  illustration  of  this  view,  Professor 
Forbes  calls  attention  to  the  fact,  well  known  to  botanists,  of  certain 
apecies  of  flowering  plants  being  found  indigenous  in  portions  of  that 
area,  at  a  great  distance  from  the  nearest  assemblages  of  individuals  of 
the  same  species  in  countries  beyond  it.  Thus,  many  plants  peculiar 
in  the  British  flora  to  the  west  of  Ireland,  have  the  nearest  portion  of 
their  specific  centres  in  the  north-west  of  Spain ;  others,  confined  with 
ns  to  the  south-west  promontory  of  England,  are,  beyond  our  shoreo, 
iband  in  the  Channel  Isles  and  the  opposite  coast  of  France ;  the  vege- 
tation of  the  south-east  of  England  is  that  of  the  opposite  part  of  the 
continent ;  and  the  Alpine  vegetation  of  Wales  and  the  Scotch  High- 
lands is  intimately  related  to  that  of  the  Norwegian  Alps.  The  great 
mass  of  the  British  flora  has  its  most  intimate  relations  with  tlmt  of 
Germany.  He  believes,  tlierefore,  that  these  isolated  outposts  were 
formerly  connected  together  by  chains  of  land,  and  that  they  have 
been  separated  by  certain  geological  convulsions.  Islands  may  be 
considered  as  the  remains  of  mountain  chains,  part  of  the  flora  of  which 
they  still  exhibit,  and  the  further  they  are  from  continents,  the  more 
likely  are  the  plants  to  be  peculiar. 

1147.  All  the  vegetable  productions  of  the  globe  are  distributed 
according  to  harmonious  laws,  which  are  by  no  means  fully  developed. 
TTie  greater  number  of  families  is  distributed  over  the  whole  globe ; 
individual  representatives  of  the  groups  appearing  in  different  regions. 
The  regions  of  the  giobfe,  as  regards  their  vegetable  productions,  are 
related  either  in  the  families,  the  genera,  or  the  species  of  plants 
which  they  produce.  By  families,  Hinds  remarks,  the  roost  distant  or 
general  resemblances  are  established,  constituting  analogy.  One  family 
may  occupy  the  place  of  another  in  certain  regions.  Thus,  the  Me- 
•embryaces  of  South  Africa  are  represented  in  America  by  Cactacete ; 
and  in  the  south  of  Europe,  only  by  a  few  species  of  Sempervivuni  and 
Scdum.  By  genera,  a  closer  approximation  is  established — that  of 
~  '        The  Cistuses  of  Spain  and  Portugal  are  represented  by  the 

2  c  2 
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Helianthemum  of  the  north  of  Earope ;  and  the  g«nen  of  Abifli  i 
Pinus,  in  arctic  and  temperate  regions,  hare  their  representxtrre* 
the  genera  Araucaria,  Ephedra,  and  Dammara  of  Uie  south. 
tpecies  again,  the  most  perfect  accordance  of  chaxacten  or  id 
established. 

1148.  Meyen  states,  that  the  species  of  a  genus,  and  gcocn. 
natural  orders,  proceed  from  a  point,  and  range  thenMelves  round  i 
in  concentric  circles,  or  spread  oat  from  it  like  rays  in  all  directiaai| 
or  are  distributed  in  belts  of  greater  or  less  breadth,  which  are  [ 
to  the  meridians,  or  to  the  parallels  of  latitude.     A  genns  or  £unil 
predominates  in  certain  regions,  and  attains  its  maximum  there,  whiii 
in  others  it  is  at  its  minimum.     Hence,  regions  are  distinguished  ' 
the  names  of  plants  which  attain  their  maximum  there.     Palms,  Ha 
■aceae,  Piperaces,  and  Scitaminese,  attain  their  maximnra  in  the  toniJI 
zone,  although  representatives  of  them  extend  to  high  latitude*,  or  Mi 
the  temperate  zone.     Thus,  the  Palm  called  Chamsrops  bomiiii  iti 
found  in  49°  north  latitude.     The  Ericacese  of  the  old  world  have  tbeb 
maximum  in  the  south  of  Africa.     A  single  form,  Calluna  mlgahi, 
common  Heather,  is  predominant  in  the  north ;  and  a  shrubby  tpeatt. 
Erica  arborea,  represents  the  order  in  the  south  of  Europe.     AeaoM 
attain   their  mnxiraum  in  New  Holland,  while  Acacia  hetcrapkyb 
represents  the  family  in  the  Sandwich  Islands.     Tb«  LannoeBOf  Ar 
tropics  have  Laurus  nobiiis  as  their  representative  in  Europe 

i. — DisTUBDTioif  or  Puitm  coiisidkred  PBnn>aaiaxicAU.T  ass 
Statisticallt. 


1 149.  The  distribution  of  plants  over  the  globe  may  be  i 
either  Ph>/sioffnomicallt/,  as  regards  the  prevalence  of  certaia  *tglt^ 
forms  which  give  a  general  character  to  the  landscape  of  a  ooolty; 
or  Statistically,  as  regards  the  numerical  proportion  which  diftnai 
groups  bear  to  each  other,  or  to  the  whole  known  plaots. 

1150.  PbrsiaKii*a>r  cf  vr«f!iMi*a. — In  prosecuting  tbia  dipntnal 
of  botanical  geography,  it  is  necessary  to  specify  those  regetabi*  fvo* 
which  give  a  character  to  the  landscape.  This  has  been  done  OMR 
especially  by  Meyen,  who  gives  the  following  series : — 

1.  Gnmineotu  or  Gntty  Form.  Thb  ii  illoMraUd  In  nortliaa  CHBBte  li 
mudiiwa  tod  pastnrei.  Tbe  canal  grains  alao  havi  a  Kiwt  laflMM*  ca  Mn  mi^* 
of  countries.  Under  tbb  form  are  indaded  Cjttnam,  Battaeaa,  aad  JaBOHiA  !■ 
the  torrid  torn  sonie  arboretrent  fomu  occur,  a*  Bamboo ;  and  abnif  wbk  ilMH  «i 
■ineikted  Siigar-caoe  and  Rice.  Barley  is  an  •ztra-troplcal  fana,  wUb  CHtsa- 
tends  to  cold  reftioos. 

X.  Sdtamineoos  Fonn.  This  includes  the  Gingvr,  Amnr^raol,  nd  rhaMi 
family,  some  of  which  attain  a  huge  sixe.  Tbey  contribot*  to  giv*  ■  iliimM  w  its 
torrid  lone. 

».  Paodanos  or  Serew-pbie  Form.    A  tropical  fbrm  IDiistrMid  b7 1 
Drscienas. 

4  Pioft-tppis  ¥orm.    \WaiUiud  hj  the  Dromcliacea  of  i 
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6.  The  Agave  or  American  Aloe  Foim.    Chiefly  tropical  and  rabtropieaL 
6    The  Palm  Form.     Under  thia  are  included  aiao  the  Cyodaceona  tiunily.    Thej 

gire  a  charactw  to  the  hotter  ragiona  of  the  globe.  Seme  ot  the  Palma  are  aodal,  aa 
the  Date  and  Cooo-out.    ChamierapB  homil^  repreaenta  thia  fonn  in  Europe. 

7.  Filical  or  Fern  Form.  True  Femi,  in  an  eapeeial  manner,  aflect  the  landacapa 
in  tropical  and  varm  reglona. 

8.  Mimosa  Form.  Thi<  includes  Leguminous  plants  In  general.  The  finely  cnt 
Uiage  of  some  ha.1  a  r»embUnce  to  Ferns.  Modifications  of  this  furm  occur  both  in 
warm  and  cold  tvgiooa.  Acacias  in  New  Holland  give  a  peculiar  feature  to  the 
landaeape. 

9.  Coniftroos  Form.  The  Abietines  are  characteristic  of  northern  regions,  and 
tbt  Cuprtannea  of  southern. 

10.  The  Protea,  Epacria,  and  Elrica  Forms.  These  fiirms  sapply  the  place  of  Cooi- 
fiaa  in  the  southern  hemisphere.  The  Protea  and  F.pacris  forms  occurring  in  Austral- 
■aia,  and  the  Erica  form  at  the  Cape  of  Good  Hope. 

11.  Myrtle  Form.  Some  of  these,  such  as  IleUleoca  and  Eucalyptus,  charactoize 
Kew  Holland  scenery;  others,  as  Gnavas,  are  tropical. 

12.  Forms  of  Dicotyledonous  trees.  Some  with  broad  and  tender  leaves,  as  Birch, 
Aider,  Poplar,  Oak,  lime.  Elm,  Beech,  and  Horse-chestnut,  giving  a  character  to  the 
physiognomy  of  the  colder  half  of  temperate  climates;  while  others,  with  thick, 
leathery,  and  showy  leaves,  as  Olives  and  Laurels,  are  characteristic  of  warmer 
climatea ;  and  a  third  divi^on,  with  large,  beautiful  leaves,  Cecropia,  Arlocarpua, 
and  Astrapca,  a)»und  in  the  hottest  climates 

13.  Cactiu  Form.  This  form  is  developed  chiefly  in  America,  especially  in 
Brazil. 

14.  Form  of  Succulent  plants.     Swn  in  tlte  Stcserobryacea)  of  South  Africa. 

15.  Lily  Form.  This  includes  Liliocoe,  Aman.  llidacea\  and  Iridacea.  Modifi- 
cations of  this  form  occur  in  warm  and  temperate  climates. 

16.  Forms  of  Lianas  or  Climbing-plants.  These  forms  are  chiefly  tropical,  and 
art  illuBtratad  by  I'aasion-flowers,  Psullinias,  Arijtolochias,  and  Bauiiinias. 

17.  Potiioa  Form.  This  is  a  tropical  form,  and  is  illustrated  by  vatioos  species  of 
Aracec 

18.  Orchidcous  Form.  This  is  seen  in  the  splendid  Epiphytes  of  warm  climatea. 
Terrestrial  species  chiefly  occur  in  cold  tones. 

19.  The  Moss  Form. 

20.  The  Lichen  Form.    Both  these  forms  characterize  cold  regions  chiefly. 

Besides  the  forms  of  plants,  it  is  found  that  the  prevalent  colours 
sometimes  give  a  character  to  the  vegetation.  White  or  pale-coloured 
flowers  are  said  to  be  more  abundant  in  northern  latitudes  than  in  the 
tropics,  and  in  alpine  situations  they  are  of  more  frequent  occurrence 
than  in  the  plains.  The  xanthic  series  of  colours,  Hinds  states,  is 
abundant  within  the  tropics  in  the  autumn,  on  the  plains  over  the 
mountains.  The  flowers  of  the  cyanic  series,  especially  intense  bluet 
and  violets,  delight  in  the  clear  skies  of  subtropical  regions.  Hinds 
gives  the  following  tabular  view  of  the  relative  proportion  of  colours : 

Oyaale. 

Central  America. 12 

Sandwich  Islands IS 

Alashka 26 

CaUfomia 26 

New  Guinea IS 

Hoog-KoDg U 
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80  
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18  

19  
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Gpj-er  says,  that  vivid  colours  mark  the  bftsaltio  plains  of  Ufftn 
Oregon ;  blue  and  purple,  eastwanl ;  scarlet  with  golden-yellow, 
ward ;  glaucous  green  reigns  in  the  herbage  over  the  plains ;  de 
•atnrated  green  in  the  valleys. 

1151.  funtiadca  of  TrsFiatioa — The  number  of  known  vegeubli 
families  differs  in  different  latitudes.  In  examining  the  disuiboti 
of  the  great  classes  of  the  Vegetable  Kingdom,  it  will  be  found 
certain  relative  numerical  proportions  have  been  ascertained.  It 
not  easy  to  estimate  the  proportion  which  Cryptogamous  bear  to  ! 
nerogamous  plants.  From  data  already  given,  it  may  be 
that  the  proportion  for  the  whole  world  is  as  1  to  7.  This  pr 
varies  in  difTcrent  regions;  the  Cryptogamous  plants  increasing 
their  proportion  in  the  northern  parts  of  the  temperate  xone.  FerwJ 
are  to  known  Phanerogamous  plants  as  1  to  20,  This  proportim  im\ 
least  in  the  middle  of  the  temperate  zone,  and  becomes  larger  towsHl 
the  equator,  and  towards  the  poles.  Ferns,  however,  attain  their  •!>• 
solute  maximum  at  the  equator,  and  their  absolute  minimum  in  Ht 
arctic  zone.  At  North  Cape,  there  are  only  four  species  of  Ft* 
found,  and  yet  their  proportion  to  Phanerognmia  is  1  to  7  th«rc;  MH 
in  Greenland,  1  to  10  (Mt-yen).  Humboldt  says,  that  in  thetoni* 
zone,  Monocotyledons  are  to  Dicntyledons  as  I  to  6'  in  the  tempmb 
zone,  as  1  to  4 ;  and  in  the  arctic  zone,  as  1  to  3.  MoDoootyledon 
increase  in  proportion  to  Dicotyledons  as  the  latitude  becomes  nig^. 
Some  natural  orders  are  very  generally  diflused.  as  LegruninoaK,  Mil- 
vBceae,  Ranunculacea?,  Caryophyllacese,  CrucifertD,  and  Umbellileic 
Cellular  plants  have  also  a  wide  range,  and  so  have  aquaticsL  Jun- 
Cflceae,  Cy))craces,  and  Graminese,  increase  in  proportion  to  all  ttw 
Phanerogamous  plants,  as  the  latitude  becomes  higher ;  while  BsHt- 
acese.  LeguminosSB,  Euphorhiaceie,  and  Malvaceie,  decrease.  CndSn*, 
UmbellifersB,  and  Composiirp,  are  highest  in  their  proportioii  in  tb* 
temperate  zone,  diminishing  towards  the  equator  and  the  poles.  Biodl 
gives  the  following  statement  as  to  certain  families  which  are  ahsM 
exclusively  confined  to  one  of  the  six  great  divisions  of  the  globe : — 

In  Europe, — niobidirUcoa  a  aection  of  Scbglnacvc  C»r«tophy11ie»B, 
In   AaU, — DiplcnicarpaceiB,   AqoiUriacea,    ComeUiacen,    TJIiiilinw— . 


in  AfHea, — BmnUciw,  Bmdaeie,  BelvfaUccB,  Ttamaotm, 

In  North  America, — SvnetniaoeB. 

In    South  America,— RhizoboUoea,   UooimiMOB^    SimarabaaMk  ▼< 
Ctlyceracae,  EtcallonUcec,   Hmniriacea,  Ladatemaeta,   Pafwyacsa^ 
UeantnoHB. 

In  AuitraUiU, — Tremandractie,  Epacridaoca,  GnodeBtaww,  Sittkks 


He  also  gives  the  following  list  of  natural  orders,  as  prsrailiiig  to  t^ 
oorthem  hemisphere  and  i^outbern  hemisplie.re :— 
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In  the  northern  bembphere,  the  following  nataral  orders  abonnd,  or  m  prcdoml- 
nanl : — Aceraces,  Aorantiacen,  Artocarpes  a  aection  of  Urtlcacea,  Amantacec, 
Berberace*,  Boraginacoc,  CaryophrUaoMe,  CuUcoB,  CmdfenB,  Conifera,  Campana- 
lacca,  Capriibliacae,  Dipaacaws,  ElteagnacoB,  Famariac«c  GTomlariaces,  Uyperi- 
caoes,  nippocastanee  a  aection  of  Sapindoccte,  HamamelidaeeK,  HagnoliaMa, 
Onagncoe,  Orobaiichaceie,  Papaveracea,  BoMces,  RanunculMMB,  Biitiws 
BctedaerB,  Saxifragaoca,  Umbellifene,  Vacdniaces,  Alismaeec 

In  tha  lonthem  baoiiaphtn,  the  following  nataral  orders  are  predominant: — 
AlherospenDaeoB,  Caetace»,  CranulaceB,  Capparidaceas,  Diosmea  a  Mction  of 
Butacea,  DiUcniaoea,  GeranUoea,  Heliotropes  a  leclion  of  Ehretiacea%  Uyrtaoca, 
MeUstomaoea,  Meieuibryacea,  Hyoporinea  a  aection  of  Verbaoacea,  Ualpighiacea, 
Oxalidaoea,  Httoaporacea,  PolygaUcea,  Proteacea,  Scarolea  a  aection  of  Goodeni- 
•eeaa,  Spigelea  a  section  of  Logaoiacea,  Stylidiaoea,  Amaryllidacca,  Unmodoracea, 
Iridaoeae,  Keatiaoea, 

It  is  sometimes  difScuIt  to  tell  in  what  division  of  tlie  globe  a  familj 
may  be  said  to  be  chiefly  represented,  inasmuch  as  the  species  and 
genera  are  nearly  equal  in  different  countries.  \Vlien  a  group  of 
plants  occurs  only  in  one  uf  the  six  great  divisions  of  the  globe,  it  is  said 
to  be  monomic  (jutot,  one,  and  uo^of,  a  region).  Thus,  Vochysiacete, 
being  confined  to  South  America,  is  a  monomic  family ;  and  Cliffortia, 
whose  shrubby  species  are  all  indigenous  to  South  Africa,  is  a  monomic 
genus.  Ag^n,  a  natural  family,  comnnon  to  all  the  divisions,  is  poly- 
nomic  ;  and  so  also  genera,  as  Viola  or  Ranunculus.  If  restricted  to 
two  or  more  divisions,  the  groups  are  dinomic,  triiiomic,  &c.  Acer- 
aces,  found  in  Europe,  Asia,  and  North  America,  are  trinomic. 


&— PnTTO-GEOGRAPllICAI.  DlYIStOH  OF  TBS  OlOBB. 

1152.  The  subject  will  be  considered  in  two  points  of  view: — 1.  In 
respect  to  the  horizontal  or  latitudinal  range  of  vegetation ;  and  2. 
In  respect  to  its  vertical  or  altitudinal  range. 

1 1 53.  BoriMBtmi  Rnns*  erTcccxaUaai — Various  attempts  have  been 
made  to  divide  the  globe  into  zones  or  kingdoms,  founded  on  the  char- 
acters impressed  upon  them  by  the  nature  of  the  vegetation.  Willde- 
Dow,  Treviranus,  De  CandoUe,  Schouw,  and  JJeyen,  have  each  pro- 
posed arrangements.  Those  of  Schouw  and  Meyen  chieQy  deserve 
attention. 

1154.  Schouw,  in  his  divisions,  proceeds  on  the  principle  of  the 
predominance  of  certain  characteristic  forms  or  families  of  plants.  His 
system  is  founded  on  the  three  following  requisities  : — 1,  That  at  lea&t 
one-half  of  the  known  species  of  plants  of  that  jmrt  of  the  earUi,  consti- 
tuting a  botanical  region,  should  be  peculiar  to  it.  2.  That  one- fourth 
Dart  of  the  genera  of  the  region  should  be  peculiar  to  it,  or  at  least  should 
have  so  decided  a  maximum  as  to  be  only  represented  in  other  regions. 
8.  That  individual  families  should  either  be  peculiar  to  the  region,  or 
at  least  reach  their  maximum  in  it.  The  regions  are  divided  into  pro- 
vinoes  according  to  minor  differences  in  the  vegetation;  one-fourth 
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of  peculiftr  species,  or  some  peculiar  genera,  being  gnfficifnt  to  I 
province. 

\155.—SdiotttB's  Phyio-Geoffraphk  fiS^iraa. 

1.  The  Kegion  of  Saxifragaceoe  and  Muad,  or  the  Alpine 
Flora. — This  region  is  characterized  by  the  abundance  of  MosKS  i 
Lichens,  the  presence  of  Saxij'raijacece,  Gentianaeue, 
Cyperaoeae,  Saliees;  the  total  absence  of  tropical  &iniliea ;'alioUlife ' 
decrease  of  the  forms  peculiar  to  the  temperate  zone ;  by  foretU  cl  Vn 
and  Birch ;  the  small  number  of  annual  plants,  and  the  preTaJeiwe  of 
perennial  species;  and  finally,  a  greater  liTelioess  in  their  timpls 
colours.  In  this  region  there  is  no  cultivation.  The  region  is  divided  into 
two  provinces: — 1.  The  province  of  the  Caricet,  or  the  Arctic  Flan, 
which  comprehends  all  the  countries  within  the  polar  circle,  with  some 
parts  of  America,  Europe  and  Asia,  which  are  to  the  south  of  it,  more 
especially  Lapland,  the  north  of  Russia,  Siberia,  Kamtschatka,  Nev 
Britain,  Canada,  Labrador,  Greenland,  and  the  mountains  of  Sootlonl 
and  Scandinavia,  mean  temperature  36°  to  41°.  2.  The  province  rf 
Primulactas  and  Phyteuma,  or  the  Alpine  Flora  of  the  soath  of  £(m)p4 
which  embraces  the  flora  of  the  Pyrenees,  Switzerland,  the  Tfnl, 
Savoy,  the  mountains  of  Greece,  the  Appenines,  and  ptx>lNiblj  lis 
mountains  of  Spain.     Mean  temperature,  47°  to  66°. 

3.  The  Kegion  of  UmbeUifera  and  Crudferce, — These  tribci  an  bos 
in  much  greater  number  than  in  any  other  region  ;  RomtetBt,  Sumth 
eulacea,  Fungi,  Amentacem,  and  Coniferw,  likewise  very  nomeroos;  iIm 
abundance  of  Caricea,  and  the  fall  of  the  leaves  of  almost  all  the  trets 
daring  winter,  form  also  important  features  of  this  division.  It  taaj 
be  separated  into  two  distinct  provinces: — 1.  The  province  of  Uw 
Cichoracece,  which  embraces  all  the  north  of  Europe,  not  ooraprdMadsi 
in  the  preceding  n>gion,  namely,  Britain,  the  north  of  FruMi,  lb* 
Netherlands,  Germany,  Denmark,  Poland,  Hungary,  and  the  (pwlif 
part  of  European  Russia.  2.  The  province  of  the  AstraffaJi,  Halopk^ 
and  CynaroetplialtB,  which  includes  a  part  of  Asiatic  Russia,  and  1^ 
countries  about  the  Caucasian  and  Altai  mountains.  Mean  tenptn- 
ture,  3C°  to  67°.  The  cultivated  plants  are— Rye,  Barley  of  difircBt 
kinds,  Oats,  Wheat  and  Spelt,  Maize,  Millet,  the  Pouto.  Buek-what, 
Apple  and  Pear,  Quince,  Cherry,  Plum,  Apricot,  Peach.  yoBMn;. 
Walnut,  Vine,  Gooseberry  and  Corrnnt,  Strawberry,  Cucombtf  SM 
Mflon,  Cabbage,  Mustard,  Pea,  Bean,  Beet,  Spinach,  Carrot,  Ru, 
Hemp,  Trefoils  and  Vetches,  Rye-grass,  &c 

S.  The  Region  of  Labiata,  and  Caryophyllaeat,  or  the  Meditcniacu 
Flora. — It  is  distinguished  by  the  abundance  of  the  pbnia  ^ttrf*"! 
to  these  two  orders.  CompotUa,  OaHaeeae.  Boragimaem  abo  eeeor  ■ 
oonsiderablc  quantity.  Some  tropical  families  an  alao  BMt  wilhi,  ladi 
!•  Palms,  Lauitils,  Aractcr,  Aruicanliacea,  grasMi  beioQgng  io  Ai 
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genus  Panicum  (millet),  and  some  Cyperacea.  Solanaeta,  MalvaoecB, 
Legwninosa,  UrlicacecB,  and  Eitp/iorbiacea;  increase.  The  foresU  are 
composed  chiefly  of  Amentacae,  and  Comferte,  as  birches,  oaka,  firs, 
dec,  the  copses,  of  Ericacea  (the  heath  tribe,}  and  Anacardiacev,  as 
the  mastich.  We  meet  in  this  region  with  a  great  nomber  of  over- 
green  trees.  Vegetation  never  ceases  entirely,  but  verdant  meado\rs 
are  more  rare.  Schouw  divides  this  region  into  five  provinces : — 1, 
The  province  of  the  Cistuses,  including  Spain  and  Portugal.  2.  The 
province  of  the  Salvice  and  Scabioso',  the  south  of  France,  Italy,  and 
SidJy.  3.  The  province  of  the  Shrubby  Lahialie,  the  Levant,  Greece, 
Asia  Minor,  and  the  southern  part  of  the  Caucasian  countries.  4.  The 
Atlantic  province,  the  north  of  Africa,  of  which  he  does  not  yet  know 
any  distinctive  character.  5.  The  province  of  Semperviva,  the  Canary 
Isles,  and  probably  also  the  Azores,  Madeira,  and  the  nortb-wcst  coast 
of  Africa ;  many  Sempervivums,  and  some  Euphorbias  with  naked  and 
spiny  stems  particularly  characterize  this  province.  Erica  arborea, 
and  Pinu»  canariensia  are  found  here.  Mean  temperattire,  54°  to  72*. 
Cultivated  plants  are  the  same  as  in  (he  second  region,  with  the  addi- 
tion of  Eice,  Guinea  Com,  Italian  Millet,  Fig,  Almond,  Orange  and 
Lemon,  Water  Melon,  Olive,  Cotton.  Rye  and  Buckwheat  are  only 
cultivated  in  the  mountainous  regions. 

4.  The  Region  of  Asters  and  Solidagos, — This  is  marked  by  the  great 
number  of  species  belonging  to  these  two  genera,  by  the  great  variety 
of  Oaks  and  Firs,  the  small  number  of  Cruciferas  and  UmbeUiferce,  Ci- 
ehoracecB,  and  Ci/narocephalce,  the  total  absence  of  the  genus  Erica,  or 
heath,  and  the  presence  of  more  numerous  species  of  Vaccinium,  or 
whortleberry,  than  are  to  be  met  with  in  Europe.  It  comprehends 
the  whole  of  the  eastern  part  of  North  America,  with  the  exception  of 
what  belongs  to  the  first  region.  It  has  been  divided  into  two  pro- 
vinces : — I.  That  of  the  south,  which  embraces  the  Floridas,  Alabama, 
Mississippi,  Louisiana,  Georgia,  and  the  Carolinos.  2.  That  of  the 
north,  which  includes  the  other  states  of  North  America,  such  as  Vir- 
ginia, Pennsylvania,  New  York,  &c.  Mean  temperature,  54°  to  72*. 
In  tfa«  northern  districts,  down  to  the  parallels  of  55°  or  50°,  there  is 
no  cultivation.  South  of  this  line,  the  cultivation  is  the  same  as  in  the 
second  region.  Maize  is  cultivated  to  a  greater  extent  in  North 
America  than  in  Europe. 

b.  The  Begion  of  Magnolias,  comprising  the  most  southern  parts  of 
North  America,  between  36°  and  30°.  The  tropical  forms  which  show 
themselves  more  frequently  than  on  a  similar  parallel  of  the  old  con- 
tinent, are  the  chief  feature  in  the  vegetation.  Thus  we  meet  with 
Anonacea,  Sapindacea,  Mdastomacetr,  Cactacece,  and  Zingiberacea. 
This  region  has  fewer  Labiates  and  Cai-yophyllacece  than  occur  in  coi  - 
responding  latitudes  in  the  Old  World.  It  presents  more  trees  with 
fine  blossoms,  and  shining,  sometimes  pinnated,  leaves,  aa  Maogolia, 
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Tulip-tree,  Horse-chestnut,  Bobiniss  or  False  Acacias.  Mean 
tare,  59°  to  72°.  The  same  plants  cultivated  as  in  the  third  r^jkaT 
Rice  is  much  cultivated.  In  the  southern  district,  the  Sugar-cu*  ■ 
productive ;  and,  in  the  eastern  districts,  Cotton  ia  grown  to  a  groi 
extent. 

6.  Tlie  Region  of  CameUiaeecB  and  Celaatraeea,  or  the  Japanoc  r- 
gion. — This  region  is  as  yet  too  little  known  to  enable  ua  to  detenaiae 
accurately  its  characteristic  features.  It  embraces  the  eastern  tea- 
perate  part  of  the  old  continent,  namely  Japan,  the  north  of  China, 
and  Chinese  Tartary,  between  lat.  30°  and  40°  north.  Ita  vegetatiDa 
appears  to  occupy  a  middle  place  between  that  of  Europe,  and  that  d 
North  America,  approaching  more  to  the  tropical  than  to  the  Europem. 
It  has  an  affinity  to  the  Indian  Flora,  as  shown  by  the  occurreneee^ 
Bananas,  Palms,  Zintpberacece,  Anonaceee,  Sapindacea,  and  Cyeailaen. 
We  meet  with  Eriobotryajaponica  or  Loouat,  Tea,  and  variom  ipccMi 
of  Ckrus.  Mean  temperature,  54°  to  68  .  The  cultivated  plaaia  ■■ 
— Rice,  Wheat,  Barley,  Oats,  Millet,  Buckwheat,  Apple  and  Fh; 
Quince,  Plum,  Cherry,  Apricot,  Peach,  Loquat,  Orange  and  ^'>t4ltwi^. 
Melon,  Tea,  Hemp,  P.iper-Mulbcrry,  Cotton,  and  False  Sa^. 

7.  The  Region  of  Zingiberacew,  or  the  Indian  Flora. — .^ 
here  are  much  more  numerous  than  in  America,  as  well  as 
Cfucwbitacea;  and  Tiliuceai,  although  in  a  less  degree.  In 
of  the  imperfect  state  of  our  knowledge,  we  cannot  subdivide 
gion  into  provinces.  It  comprehends  India,  east  and  west  of  the  Gaap^ 
the  island  of  Ceylon  and  the  south-eastern  Peninsula,  to  the  YtiO^d 
4,500  to  5,500  feet  above  the  level  of  the  sea.  Mean  tempenian, 
65°  75'  to  81°  50*.  The  cultivated  plants  are— Rice,  Cooo-nat,  To*- 
rind,  Mango,  Ginger,  Cinnamon,  Mangosteen,  Peppers,  Indigo,  CottED, 
Coffee,  Bananas,  Guava,  Orange  and  Shaddock,  Sugar-coDC,  Cbvt^ 
Turmeric. 

8.  The  Emodic  Region,  or  the  Mountains  of  India, — This 
the  Alpine  region  south  of  the  ridge  of  the  Himalaya.  It 
Sirmore,  Gurwa),  Kamaon,  Nepal,  and  Bhotan,  to  a  height  of  floB 
4,500  to  10,700  feet  above  the  level  of  the  sea.  Some  tropical  ptali 
grow  in  the  lower  parts  of  the  region.  Deodar,  Pimu  '^r^m,  ITfMB^ 
andother  Coni/eroB, are  met  with.  Mean  temperatore, 66°  to  S7*.  &■■> 
European  grains  and  fruit  are  cultivated,  along  with  Mountaia  Biea 

9.  The  Region  of  the  Asiatic  Islands. — This  includes  the  uiuuiiab- 
ous  districts  of  the  islands  between  the  south>eaatem  PeniiMala  md 
Australia,  to  the  height  of  5,500  feet  above  the  level  of  the  aoL  Uim 
temperature,  66°  to  84°.  The  cultivated  phints  are  tboM  of  dH 
Indian  region  (7);  also,  Bread-fruit, Cassava,  Nutmeg, Camphor,  IhfM^ 
and  Dammar. 

10.  The  Region  of  Upper  Java. — ^This  embraces  ihow  ditfrimtf 
the  island  of  Java  and  the  islands  of  tlie  Indian  flmhifnliy 
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have  an  elevation  of  5,500  feet  above  the  level  of  the  sea.     The  vege- 
tation of  this  region  hos  not  been  sufficiently  ascertained. 

1 1 .  The  Polynesian  Region. — This  includes  all  the  islands  of  the 
Pacific  Ocean  within  the  Tropics.  Mean  temperature,  72°  to  82*. 
The  cultivated  plants  are — Bread-fruit  tree,  Coco-nut,  Double  Coco- 
nut, Yams,  Plantain,  Cabbage,  Palm,  Paper-Mulberry. 

12.  The  Region  of  AymruJacets,  or  of  Balsam  trees. — This  compre- 
hends the  Persian  or  Arabian  Flora,  especially  the  south-western  part 
of  the  highlands  of  Arabia  or  Yemen.  In  this  region  are  many  trees 
yielding  gums  and  balsamic  resins,  as  species  of  Miinoia,  Acacia,  Dal- 
tamodendron,  Bostrellia.  Cultivated  plants  are — Maize,  Millet,  Date- 
mdm,  Coco-nut,  Fig,  Apricot  and  Peach,  Plum,  Apple,  Quince,  Vine, 
Coffee-tree,  Tamarind,  Papaw,  Sugar-cane,  Ginger,  Cotton,  and  Indigo. 

13.  The  Desert  Region. — This  includes  Northern  Africa,  to  the 
south  of  the  mountains  of  Atlas,  between  lat.  30'and  15°  N.,  and  the 
northern  part  of  Arabia.  Fhaniix  dactylifera,  or  the  Date-palm,  and 
Owajera  tliebaica,  or  Doom  palm,  are  found  here,  but  little  is  known 
in  regard  to  the  vegetation  of  the  region.  Mean  temperature,  72' 
to  86°.  Cultivation  b  confined  to  the  valley  of  the  Nile  and  the  Oaset. 
We  meet  with  Guinea  Corn,  Wheat  and  Barley,  and  the  South  Euro- 
pean and  Indian  grains. 

14.  The  Region  of  Tropical  Africa. — This  includes  that  part  of 
Africa  lying  between  the  parallel  of  15°,  and  the  tropic  of  Capricorn, 
or  between  the  northern  and  southern  limita  of  periodical  rains,  with 
the  exception  of  Abyssinia  and  the  unknown  countries  of  the  in- 
terior. The  Flora  of  the  western  part  of  tliis  region  is  characterizod 
in  part  by  Adansonia,  or  the  Boabab,  one  of  the  largest  known  trees. 
We  also  meet  with  the  Elais  guineensis,  a  palm  which  furnishes  oil- 
Other  characteristic  plants  are  Sarcocep/ialus  acideiUus  and  Sdnnitdditt 
africana.  The  vegetation  of  Guinea  and  Congo  Ls  a  mixture  of  the 
Floras  of  Asia  and  America,  though  most  resembling  the  former.  The 
eastern  part  of  the  region,  including  Madagascar,  has  a  peculiar 
Flora,  distinguished  chiufly  by  the  genera  Danais,  Avibora,  Dombeya, 
Dvfourea,  Didijmomeles,  and  i>enacea.  Mean  temperature,  72°  to  8G°. 
Cultivated  plants :  Maize,  Rice,  Guinea  Corn  and  Millet,  Yams,  Cas- 
sava, Banana,  Mnngo,  Papaw,  Pine-Apple,  Cashew,  Tamarind,  Cofit-e, 
Sugar,  Cotton,  Ginger,  Cardamoms,  Earth-nut. 

15.  The  Region  of  Cactacea  and  Piperacea.  —  This  embraces 
Mexico,  New  Grenada,  Guiana,  and  Peru.  These  natural  orders  are 
here  predominant,  both  as  regtuxis  the  number  of  species  and  the  in- 
dividual plants.  Muricbi  or  Ita  Palm,  Phytdephat  or  Ivory  Palm,  and 
Victoria  regia,  are  found  in  this  region.  Mean  temperature,  68"  to  86°. 
Cultivated  plants:  Maize,  Guinea  Com,  Cassava,  Yams,  Batatas, 
Arracacho,  Arrow-root,  Plantain,  &Iango,  Custard  Apples,  Guava, 
Coco -nut,  Papaw,  Avocado  Pear,  Piue  Apple,  Cashew,  Tamarind, 
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Greoadilla,  Vine,  Indian  Fig,  Jambos,  Chocolate,  Vaaille,    CoiTM 
Sugar,  Capsicum,  Cochineal-Cactoa,  Cotton,  Earth-nut. 

16.  The  Region  of  the  Highlands  of  Mexico. — This  embraces 
districts  which  have  an  elevation  of  more  than  5,5()0  feet  above 
level  of  the  sea.     Many  European  plants  are  cultivated  here,  as  wi 
as  Maize.     Pinua  retigioaa  and  other  Coni/era  are  found.     Mean  tem- 
perature, 78°  to  64°. 

17.  The  Begion  of  Cinchonce,  or  Medicinal  Barks. — ^Thjs  compriaei 
a  part  of  the  elevated  regions  or  Cordilleras  of  South  America,  in- 
cluded in  the  torrid  zone,  the  Andes  from  5,500  to  9,000  feeL  Tha 
CinchoiM  belongs  exclusively  to  this  region,  and  forms  its  prindptl 
feature.  In  the  higher  regions  the  Potato  and  Quinoa  are  colli' 
as  well  aa  some  European  grains  and  fruits.  In  the  lower  dL 
Maize  and  Coffee  are  still  cultivated.     Mean  temperature,  68°  to  59' 

18.  The  Region  of  Escalloniae  and  CaUxclaricB. — It  embraces  the 
highest  parts  of  South  America,  or  that  portion  of  the  chain  of 
Andes,  which  has  more  than  9,600  feet  of  elevation.  Besidet 
plants  mentioned,  we  meet  with  alpine  plants,  as  Saxifrages  tai 
Gentians,  and  species  of  Draba,  Arenaria,  Carex,  Lobelia,  tad  Sabk^ 
besides  some  European  genera  belonging  to  the  orders  Gnmuttm  lai 
Cichoracea,  such  as  Bronuu,  Festuca,  Poa,  Apargia,  and  Hypoeitni. 
Mean  temperature,  59°  to  34°. 

19.  The  West  Indian  Region. — ^This  iodudes  the  whole  diitriot  of 
the  Great  and  Little  Antilles.  Bananas,  PlanUiins,  Mangoa,  GoOTS 
Avocado  Pear,  Tamarind,  and  many  other  useful  plants  are  matwilb; 
The  Flora  is  intermediate  between  that  of  Mexico  and  the  nortlMn 
parts  of  South  America.  Mean  temperature,  59°  to  78°.  Cultivsltd 
plants  the  same  as  those  in  the  fifteenth  region. 

20.  Region  of  Palnus  and  Mekutomaeece. — It  embraces  Braal  mi 
that  part  of  South  America  which  Uea  to  the  east  of  the  diaia  of  ih* 
Andes,  between  the  Equator  and  the  Tropic  of  Capricorn.  F«Bni 
and  Liclinophora  give  a  decided  feature  tu  the  peculiar  vegslatioa  tt 
some  of  the  mountainous  parts.  Here,  also,  numerotis  largt  psodfar 
species  of  Etiocaulon  occur.  Species  of  Oroton,  Dorttuma,  sM  Sdt- 
conia  are  also  met  with,  along  with  arborescent  Solamma.  In  piMi 
of  the  few  mosses  and  lichens  which  cover  the  trunks  or 
of  forest  trees  in  temperate  climes,  in  Brazil  they  are 
the  roots  to  the  very  extremities  of  the  smallest  bnuBcfccs  vA 
Ferns,  Araceie,  Tillondsias,  Cactuses,  Orchids,  Piperaouai^  sad  Qm- 
neras.  Mean  temperature,  69°  to  82°.  Same  pUJats  enliivalsil  as  ii 
the  fifteenth  i-egion. 

21.  The  Region  of  Arborescent  Cumpoala. — ^Thc  gnaft  Baabarif 
arborescent  Composila,  and  of  plants  belonging  to  Um  order  CW^ 
ccracea,  forms  the  chief  feature  of  this  Flora,  which  spproadiss  la  • 
n>aurkable  tuaaaer  to  that  of  Europe,  whilst  it  diffen  mttBdf  bm 
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the  floras  of  Chili,  the  Cape,  and  New  Holland.  This  region  com- 
prehends the  lower  part  of  the  basin  of  Lu  Plata,  and  the  plains  which 
extend  to  the  west  of  Buenos  Ayres  and  Chili,  between  the  Tropic  of 
Capricorn  and  latitude  40°  south.  (Tlie  Flora  of  Chili  approaches 
that  of  New  Holland,  the  Cape  of  Good  Hope,  and  New  Zealand,  io 
Goodenia,  Arauearia,  Proleacece,  Gunnera,  Andstrum.)  Mean  tem- 
perature, 59°  to  75°.  European  plants  form  here  objects  of  culture. 
Wheat,  the  Vine,  and  the  Peach,  are  widely  extended. 

22.  The  Antarctic  Kegion. — Tliis  includes  the  countries  near  the 
Straits  of  Magellan,  Terra  del  Fuego,  and  the  Falkland  Islands.  There 
is  a  considerable  resemblance  between  the  vegetation  here  and  what  is 
seen  in  the  north  temperate  zone.  Polar  forms  display  themselves  in 
the  species  of  Saxifrage,  Gentian,  Arbutus,  and  Primrose.  There  is 
alto  a  resemblance  between  the  phvnts  of  this  region  and  those  of  the 
moimtains  of  South  America,  of  Chili,  the  Cape,  and  New  Holland. 
Fagus  anlardica  and  Winter's  Bark  occur  here.  Many  of  the  com- 
mon British  weeds  are  found  at  the  southern  extremity  of  South 
America.  In  the  Falkland  Islands  is  found  Dacli/lia  ccespttosa,  the 
Tussac  grass,  which  fumuhes  most  valuable  fodder.  Mean  tempera- 
ture, 41°  to  46°.     No  cultivation. 

23.  The  Region  of  MesemhryanOitma  .ind  Stapelus. — These  two 
genera,  as  well  as  the  Ericece,  Heaths,  are  very  abundant.  The  latter 
family  is  found  in  greater  quantity  here  than  anywhere  else.  The 
region  embraces  the  southern  extremity  of  Africa.  Iridacetr,  Pelar- 
gomuma,  Alomew,  BruniacoB,  and  Selaginacea,  and  various  Gnaphal- 
iums  and  Elichrysiims,  occur  in  this  region.  Mean  temperature, 
65°  to  73°.  Cultivated  plants :  European  kinds  of  grain,  fruit,  and 
vegetables ;  also  Batatas,  Plantains,  Tamarind,  Guavo,  and  Shad- 
dock. 

24.  The  region  of  EpacridaceoB  and  Eucalypti. — It  comprehends 
the  temperate  parts  of  New  Holland  and  Australia  beyond  the  tropics, 
with  the  Island  of  Tasmania  or  Van  Diemen's  Land.  Besides  the 
plants  whence  it  receives  its  name,  it  is  characterized  by  the  orders 
StackltouMacea  and  TremaTtdraceat,  and  by  the  presence  of  a  great 
number  of  Proteactft,  Mi/rlacea,  Slylidiacea,  Resiiacta,  Diosnitcf,  Catu- 
arineo',  and  Acacias.  Arauearia,  or  Eutaaaa  excelsa,  the  Norfolk  Island 
Pine,  forms  one  of  the  features  of  the  region.  It  is  one  of  the  most 
peculiar  Floras.  Mean  temperature,  52°  to  72°.  In  the  British  Co- 
lonies, the  European  kinds  of  grain  and  fruit  are  cultivated. 

25.  The  Region  of  New  Zealand. — ^This  Flora,  besides  the  plants 
peculiar  to  New  Zealand,  as  PhomUum  Icnax,  New  Zealand  Flax,  com- 
prehends several  others  which  belong  to  the  extremities  of  America, 
Airica,  and  Australia.  We  find  in  these  islands  Coryplia  australit, 
the  Australian  or  Southern  Palm,  Tree  Ferns,  and  Dracanas,  forests 
of  Ikanmara  auslralis,  one  of  the  Conijerae,  and  many  Mt/rlaoea. 
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Mean  temperature  between  latitude  34°  and  36°  south,  from 
63°.     Many  of  the  European  plants  are  cultivated.* 

1156.  Meyen  divides  the  horizontal  range  of  vegetation  into 
taking  for  his  basis  the  three  ordinary  divisions  of  the  torrid,  tlie 
temperate,  and  tlie  frigid   zone,  and   subdividing   each    liemisphere 
into  eight  smaller  zones. 


1157. — Meym's  Phyto-GeorjrapMcal  Zone$. 


H  — TOREID  tost 
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1.  Equatoriul  Zone. — Tliia  extends  15*  on  both  sides  of  the  equator, 
and  has  a  mean  annual  temperature  of  78^°  to  82J*  F.  The  form* 
characteristic  of  this  zone  are  chiefly  Palmaj,  Musaces,  aborescent 
Gramineae,  Pandanus,  Scitaminea;,  Orchids,  and  Lianas';  besides  plant< 
belonging  to  the  orders  Malvaceso,  Anonacea?,  Anacardiaoese,  Arto- 
carpesD  a  section  of  Urticacese,  Lecytliidacese,  Malpighiaces.  Sipin- 
daceK,  Caesalpiniete  a  section  of  LeguminosiE,  Cedrelaceie,  and  many 
others. 

2.  The  Tropical  Zone. — This  reaches  from  the  15th  degree  oo  c«cb 
side  of  the  equator  to  the  tropics,  in  23°  latitude.  Mean  tempentnn 
73^°  to  78J°.  Summer  temperature,  SOJ"  to  86° ;  winter  Usnjpov 
ture  in  the  eastern  coast  countries,  59°.  Besides  many  equatoriiJ 
forms,  as  Palms,  Musaceffi,  Scitamines,  Meliacee,  Anonacee,  StpiD- 
dacete,  OrchidaceiB,  Aracese,  and  Lianas,  there  are  in  this  aooe  Tttt" 
ferns,  and  plants  belonging  to  Convolvuloceaa,  MelastomacoB,  mi 
PiperaceaB. 


B. — TJEUFSIUTE  ZOHB 


3.  Subtropical  Zone. — This  extends  from  the  tropics,  28*  to  34'  of 
latitude.  Mean  temperature,  62J°  to  71  J°;  summer  tcmpcntnir, 
73^°  to  62^°.  Tliere  is  a  number  of  tropical  Iruits  in  this  npoa. 
The  winters  are  mild,  and  vegetation  is  green  throughout  the  yttr. 
In  the  northern  division  of  the  zone.  Palms  and  Bananas  grow  oa  tb 
plains.  The  Date-palm,  Doom-palm,  Chamierops  Palmetto,  masj 
succulent  Mesenibryaceae  and  Crassulacete,  arborescent  Eufihorfaiu 
Camellia,  Thea,  Aucuba,  and  Magnolias,  are  met  with.  In  tb) 
southern  division  are  Proteacece,  Myrtaoes,  Epacndacea^  EnOf 
oee,  many  Compobiiae,  Diosmes,  Zamias,  and  Cactaccao. 

4.  The  warmer  Temperate  Zone. — It  embraces  the 
84"  and  45°  of  latitude,  including  the  southern  put  of  Kanfi^ 
Asia  Minor,  north  of  China,  and  Japan.  Mean  tetnperatun^  6Sf*  C 
62i°.  Sun)mpr  temperature  in  North  America,  77*;  in  Eiuf<, 
75^°  to  68° ;  in  Eastern  Asia.  82^° ;  Winter  tempenOun  is  tka  K** 
World,  44^°  to  82 J»;  in  Europe,  60°  to  34f ;  in  EMtnn  Alia,  Uf. 
Manjr  mibtropical  forms  occur.     Evergreen  diootyMoooiai  tvNi  nl 
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•bmbs,  Cistiises,  many  species  of  Ericacese,  Lauraces,  and  Myrtaccae, 
and  the  Vine,  are  met  irith.  In  some  parts  of  the  zone,  Solidagos 
and  Asters,  Magnolias,  and  Smilacete,  abound  ;  while  in  others  there 
•re  representatives  of  the  Mimosa  fornj,  Myrtacese,  and  Proteacese. 

5.  The  colder  Temperate  Zone. — This  includes  a  belt  from  45°  to 
68°  latitude.  Mean  temperature,  43°  to  53^°.  Minimum  summer 
temperature  on  the  West  Coast,  56  J^° ;  in  the  interior  of  the  Continent, 
68°;  Minimum  winter  temperature  in  the  interior  of  Europe,  14°. 
England,  the  north  of  France,  and  Germany,  supply  the  charactcristica 
of  the  vegetation  of  this  zone.  It  embraces  the  region  of  UmbelliferaB, 
and  Cruciferte  of  Schou w.  .Vteyen  selects  plants  having  a  more  marked 
physiognomic  efiect,  such  as  ordinary  Dicotyledonous  trees,  along  with 
Abietinese,  and  heaths  covered  with  Calluna  vulgaris. 

6.  The  Subarctic  Zone. — This  reaches  from  68°  latitude  to  the 
arctic  circle,  66°.  Mean  temperature,  39^°  to  43°.  Summer  ti'm- 
prature  in  the  New  World,  66J° ;  in  the  Old  World,  60|°  to  68° ; 
Winter  temperature  of  the  former,  14°  ;  of  the  latter  (Western  Europe), 
24t°;  of  the  interior  of  Russia,  14°  to  10^°.  It  ia  chamcterized  by 
Fin  and  Willows  in  the  northern  hemisphere. 


• 
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7.  The  Arctic  Zone. — This  extends  from  the  Arctic  circle,  66°  to 
72°.  Mean  temperature,  28^°  to  32°,  and  towards  the  eastern  and 
continental  portions,  far  below  the  freezing  point.  The  Birch,  and 
some  Coniferaj,  may  be  said  to  characterize  this  zone. 

8.  The  Polar  Zone.— This  includes  all  lands  from  72°  to  82°  lati- 
tude. The  mean  temperature  of  one  point  in  this  zone,  viz ,  Melville 
Island,  is  1  J°.  In  the  Old  World,  the  me.in  temperature 
Summer  temperature  of  the  New  World,  37J°,  and  of  the  Old, 
Winter  temperature,  — 28°  in  the  New,  and  — 2^°  in  the  Old 
No  trees  nor  bushes  grow  in  this  zone.  Some  Saxifrages,  and  nume- 
rous Cryptogamic  plants,  as  Lichens,  prevail  in  it 

1158.  Venioti  Bmnae  «r  Traetatton Under  this  head  we  consider 

the  changes  produced  in  the  physiognomy  of  vegetation  on  ascending 
mountains.  It  has  reference  to  the  distribution  of  plants  in  an  altitu- 
dinal  or  hypsometrical  point  of  view.  This  geographical  range  is  best 
seen  in  the  high  mountains  of  tropical  countries,  where  all  gradations 
are  met  with,  from  the  heat  of  the  torrid  zone  to  the  cold  of  the  frigid 
zone.  Humboldt,  in  describing  South  American  scenery,  remarks: — 
"  In  the  burning  plains,  scarce  raised  above  the  level  of  the  Southern 
Ocean,  we  find  I3aaanas,  Cycadaceee,  and  Palms  in  the  greatest  luxuri- 
ance ;  after  them,  shaded  by  the  lofty  sides  of  the  valleys  in  the  Andes, 
Tree  Ferns;  next  in  succession,  bedewed  by  cool  misty  clouds.  Cin- 
chonas appear.     When  lofty  trees  cease,  we  come  to  Aralias,  Thibau- 
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dias,  and  m}Ttle-1eaTed  Andromedaa  :  these  are  succ^edifd  bj  B^rfa 
abounding  in  resin,  and  forming  a  purple  belt  around  the  menuulm. 
In  the  stormy  regions  of  the  Paramos,  the  more  lofty  plants  and  abowy 
flowering  herbs  disappear,  and  are  succeeded  by  large  meadow*  CQveml 
with  grasses,  on  which  the  Llama  feeds.  We  now  roach  the  hirr 
trnchytic  rocks,  on  which  the  lowest  tribes  of  plants  tiourish.  Tor- 
melius,  Lccidias,  and  Leprarias,  with  their  mnny-colanrwi  sporal«i 
form  the  flora  of  this  inhospitable  zone.  Patches  of  recently  falkn 
snow  now  begin  to  cover  the  last  efforts  of  vegetable  life,  and  th<n  tV 
line  of  eternal  snow  begins." 

1159.  On  the  mountains  of  temperate  regions  the  Tariety  U  ntbrr 
leas,  but  the  change  is  not  less  striking.  "  We  begin  to  aMrad  ti» 
Alps,  for  instance,  in  the  midst  of  warm  vineyards,  and  pas  tluooi^ 
a  succession  of  oaks,  sweet  chestnuts,  and  beeclies,  till  we  gain  6a 
elevation  of  the  more  hardy  pines  and  stunted  bircbm,  and  trail  n 
pastures  fringed  by  borders  of  perpetual  snow.  At  the  eleWioDaf 
1,950  feet,  the  vine  disappears;  and  at  1,000  feet  higher,  tin*  iwtfl 
chestnuts  oeasc  to  grow;  1,000  feet  farther,  and  the  oak  is  niMiiiatt 
maintain  itsylf;  the  birch  ceases  to  grow  at  an  elevation  of  4,6801  a'' 
the  spruce  fir  at  the  height  of  5,900  feet,  beyond  tvhich  no  tr«e  apptm 
The  Rhododendron  ferrugineiim  (the  Rose  of  the  Al;**)  then  oo»Bl 
immense  tracts  to  the  height  of  7,480  feet,  and  Salix  herbacca  crNfi 
200  or  300  feet  higher,  accompanied  by  a  few  Saxifrage*,  GcBOA 
and  Grasses,  while  Lichens  and  Mosses  struggle  up  to  the  impariiMfa 
harrier  of  perpetu.il  snow."  In  central  and  southem  Europe,  tba  p»- 
portion  of  Monocotyledons  to  Dicotyledons,  which  is  ns  1  to  4  is  dv 
plains,  decreases  with  the  elevation  on  dry  mountain  slopes,  tUl  atlie 
height  of  8,526  feet,  it  is  as  1  to  7.  Moist  monntain  slo|i«« 
Monocotyledons,  the  proportion  on  them  being  as  1  to  3. 

1 IGO.  The  following  table  shows  the  height  at  which  oom  nd 
grow  in  different  quarters  of  the  globe: — 


Torrid  Zona 


Toaperato  Zootk 


r*tt 


Andet  of  Hcxlc«,  Ctn'ooft  PTriiilML 

o°ut.         ao°Ub     4rso'       «» 

'"Sl'lnow'^.'!^}  18.200  f"' ",478 ».»00 8,400  ....8.f»....ajW 

Ppper  limit  of  tnres,  10,800  — 12,000 6,700 7,020 •.OlIO M** 

"'rLu'rr.}    ^."0- 1.478 8.S0O 1.S80 .,«a..J^  | 

''tr.nd'r'.':..f  ^.^oo- ».^«o «.«*-v«» 

la  the  Himalaya,  the  upper  limit  of  trees  on  the  south  (ide  it  I 
by  Quercus  semecarpifolia,  at  11,500  feet,  and  on  thr  nortb  taw 
Betula  alba,  at  14,000  feet.     The  Birch  also  forms  the  limit  oo 
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Caucasian  mountains.  On  the  Pyrenees  and  Alps,  the  limit  of  trees 
is  marked  by  Coniferse;  on  the  Pyrenees,  by  Pinus  uncinats;  on  the 
south  side  of  the  Alps,  by  Larix  europtea,  the  Larch;  and  on  the  north 
mde,  by  Abies  exceisa.  In  Lapland,  the  Birch  forms  the  upper  limit 
of  trees.  The  upper  limit  of  shrubs  is  determined  by  the  Rhododen- 
drons in  the  Old  World,  on  the  Pyrenees  at  8,312  feet,  and  on  the 
Alps,  at  7,480;  and  by  Bejarias  on  the  Andes,  at  the  height  of  13,420 
feet.  On  the  south  side  of  the  Himalaya,  Juniperus,  Solix,  and  Ribes, 
form  the  upper  limit  of  shrubs,  at  11,500  feet;  on  the  north.  Genista 
versicolor  ascends  to  17,000  feet. 

1161.  The  following  have  been  given  by  some  authors  as  the  zones 
of  Alpine  vegetation: — 


Bc(^  of  Lowland  coltivation.  Its  cxicnt  of  elevation  ii  at  the  ipot  where  the 
prevailing  cultivated  plantt  of  the  latitude  oeaae  to  be  productive.  In  Mount 
JEUia,  it  risee  to  8,300  feet ;  on  Tenerifie,  to  nearly  8,000  (zone  of  vines).  It 
embnoea  two  zones  of  the  Cactus  and  Euphorbia  in  the  Canaries.  In  Madeira, 
it  embraces  two  regions  of  Spix  and  Martitis ;  the  region  of  tropical  plants  rench- 
iog  to  700  bet,  and  the  region  of  the  vine,  trait,  and  com,  to  2,300.  In  Nor- 
w^jr,  Sweden,  and  Finmark,  it  is  n&rruw.  In  the  Carpathians,  it  rises  to  1,600 
feet.  Within  the  tropica,  it  is  a  broad  and  importint  region.  Ou  the  Andes, 
at  Quito,  it  only  ceases  at  6,000  or  G,000  feet. 

Begion  of  Wood*.  A  magnificent  region  in  all  Alpine  districts,  and  well  charae- 
teriied  on  the  Andes  and  Himalaya.  Humboldt  notices  it  in  Tenerifb.  In 
i£tiia,  it  extends  to  6,200  feet.  In  the  Canaries,  to  4,080.  In  Madeira  (region 
of  Cbcsuiut),  to  2,950.  In  Lapland,  it  extendi  to  800  feet  In  I'inmaric,  70° 
north  latitude,  to  730. 

Region  of  Shrubs.  Region  of  Retsma  (Spartium  nubigenum)  in  Tenerifle.  Oa 
the  Pyrenees  and  Mount  lilauc,  it  is  extensively  covered  to  about  9,000  feet 
with  Bhododendruns.  In  the  Andes,  about  Quito,  it  reaches  18,000,  ai>d  is  ooo- 
spicuous  for  its  shrubby  compoeits.  In  Madeira,  it  embraces  Knhl's  regions  of 
Spartium  and  Heath.  On  the  mountains  of  Lspland,  it  attains  1,000  feet,  and 
is  characterized  by  Betula  nana,  Varcinium,  and  Solix.  In  Finmark,  its  Uffiila 
are  1,100. 

Begioa  of  Grasses.  These  predominate  in  certain  Alpine  situationa,  and  is  certain 
paraUela  of  latitude.  In  South  Shetland,  none  of  the  islands  exhibit  any  Phan- 
erogamous vegetation,  witli  the  exception  of  straggling  graos.  In  Mclvills 
Island,  76°  north  latitude,  the  proportion  of  grasses  to  Pbanerogamous  plants  ii 
1  to  5 ;  in  Great  Britain,  1  to  I2|.  In  the  Andes,  the  region  is  traced  to 
Paramos,  and  occupies  a  apace  of  13,000  to  14,600  feet;  here  are  large  cattle 
ferms.  In  the  lliuiolavo,  a  fine  green  swnrd  is  often  seen  at  14,600  feet.  In 
Tenerifle,  it  is  dijtingiii^lied  by  Uumbolilt.  On  the  Swiss  Alps,  Foa  annua 
exists  at  an  elevation  of  7,400  feet. 

Region  of  Cn-ptogamotis  plants.  This  is  well  marked  in  many  places.  Colonel 
Mall,  in  Ciiiinborafo,  under  the  Equator,  at  nearly  16,000  feet,  foond  Draba 
areloides,  and  Culcitium  rufescens ;  still  higher,  a  moss,  wliich  may  be  con- 
sidered as  having  attained  the  highest  limit  on  the  globe  at  which  vegetable  life 
exists.  Lichens  ai«  the  latest  plants  met  with  in  ascending  Teneriffe,  the  Him- 
alaya mountains,  and  the  Alps. 
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116S.  ■■■»  f  ■■Hae  T«^tttrti— .— The  ooeui,  as  w«U  m  ^ 
land,  pniMPMH  its  r^eiable  fonm,  which  vary  aooording  to  thoir  poa- 
tioo,  sammnding  mediam,  relaure  degrees  of  pressure,  asd  exposoR  m 
light.  Harrej  hat  observed  that  some  sea  weeds  seem  to  be  uoaflccted 
bjr  orcamstaooes  of  this  nature,  aud  are  found  equally  aboDdaat  under 
opposed  latitDdea  and  in  extremes  of  temperature.  The  lower  «t 
descend  in  the  scale  of  marine  Tegetation  the  better  u  this  illuaOatdl 
Uanj  of  the  Diatomacec  seem  to  be  generally  distributed. 

1164.  Lamouroux  has  estimated  the  marine  Algn  as  ranging  froa 
5,000  to  6.000,  which  he  has  shown  are  distributed  in  wioM 
regions.  Their  distribution  is  raucli  influenced  by  the  degree  of  et- 
posure  to  light,  as  well  as  bj  the  motion  of  the  waves.  Great  depibt 
oF  the  ocean  are  observed  to  exercise  an  influence  on  marine  vcgaia- 
tion,  similar  to  that  which  high  mountains  have  on  Und  ptiBft 
Some  species,  as  the  Laminarise,  are  confined  to  the  colder  ngtoBt  4 
the  Sea,  while  others,  as  the  Sargasaa,  are  only  found  whera  IM  ■■■ 
temperature  is  considerable.  The  colour  of  Algss  may  be  wg«id<^ 
as  being  in  a  measure  indicative  of  their  depth  of  growth,  the  Alpi 
of  green  colour  being  generally  found  either  in  fresh  wntor  (K  ■ 
the  shallower  parts  of  the  sea ;  the  olive^:oloured  Alg»  aboond  BOt 
between  tide  marks ;  those  of  a  red  colour  occur  chiefly  ia  the  dap 
and  dark  parts  of  the  sea. 

Marine  vegetation  is  found  to  vary  both  in  its  horixnntal  and  verti- 
cal range.     This  difference  u  less  decided  than  that  which  ie  iitwti  i 
ubie  amongst  land  plants,  owing  probably  to  the  greater. naiftmitj 

•  Oa  Om  mAjMt  of  Bolaiifc*]  G«>fnnh^  the  itudnil  ma;  eauatt  Hmff*  WMt  jialil  kf 
tlw  Bit  Sodctji  Booker'i  Tnuut  m  Miimt't  rnrjrliiMiln  tr  triii|iM>|  i   Mdli  k«> 
rttjtlktU  Oeogniilit  i  Hmboldfa  MamtiTt,  ki. ;  |i«rAua'i  Hwk  WttaTW^JL  K.  filiiiv 
Badolfi  rfliues-Daok*  ta  trdc ;  Hookrr'i  New  Zidaad  Mm*  [tilntoiliij  tmf},  t^  I* 
Arr'f~"'.  °— f—p*-^  «i*^i^».  %>..  .«.».i..j  -,..1.  —  .1...  — >■)_ 
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of  the  ocean's  temperature.  The  ocean  haa  been  divided  into  the  fol- 
lowing proYinces  of  marine  vegetation : — 1.  The  Northern  Ocean,  from 
the  Pole  to  the  60th  parallel  of  north  latitude.  2.  The  North  Atlantic, 
between  the  60th  and  40th  parallels,  the  province  of  the  species  of 
Fucus  proper.  3.  The  Mediterranean,  which  is  a  sub-region  of  the 
warmer  temperate  zone  of  the  Atlantic,  lying  between  the  40th  and 
2Sd  northern  parallels.  4.  The  tropical  Atlantic,  in  which  Sargassum 
abounds.  5.  The  Antarctic  American  regions  from  Chili  to  Cupe 
Horn,  and  the  whole  circum-polar  ocean  south  of  60°  of  latitude. 
6.  The  Australian  and  New  Zealand  province.  7.  The  Indian  Ocean 
and  Red  Sea.  8.  The  Japan  and  China  seas,  besides  certain  pro- 
vinces in  the  Pacific. 

1165.  Forbes  remarks  of  the  vertical  range,  that  one  great  ma- 
rine zone  lies  between  high  and  low  water  mark,  varying  in  species 
according  to  the  nature  of  the  coast  This  zone  is  generally  uniform 
throughout  the  northern  hemisphere.  A  second  zone  begins  at  low 
water  mark,  and  extends  to  a  depth  of  7  to  15  fathoms.  The  first  of 
these,  or  the  littoral  zone,  has  been  divided  into  sub-regions,  in  which 
certain  marine  species  are  found  to  prevail.  1.  The  sub-region  of 
Fucus  canaticulatus.  2.  The  sub-region  of  Lichina.  3.  The  sub- 
region  of  Fucus  articulatus,  F.  nodosua,  and  Corallina  officinalis. 
4.  The  sub-region  of  Fucus  serratua.  The  second  or  T^aminarian 
zone  includes  the  great  Tangle  sea-weeds  and  deep-water  Fuci.  The 
lowest  forms  of  vegetable  life  do  nut,  in  British  seas,  extend  deeper 
than  50  fathoms.  In  the  Mediterranean  and  the  iEgean  Sea,  the 
Coralline  zone  ranges  from  50  to  100  tuthoras.  The  lowest  forms  of 
marine  vegetation  are  alone  met  with  in  the  deepest  waters. 

1166.  Marine  vegetation  is  equally  various  in  its  horizontal  range. 
In  the  North  Sea  and  the  British  Channel,  Chorda  Filum  is  found  to 
constitute  beds  of  15  to  20  miles  in  length,  and  about  600  feet  in 
breadth.  Sargassum  bacciferum  constitutes  the  Gulf-weed  of  the 
Atlantic  It  occupies  the  eddy  caused  by  the  revolution  of  the  At- 
lantic current,  and  extends  over  a  space  of  260,000  square  miles.  It 
appears  to  derive  ita  sustenance  wholly  from  the  ocean,  inasmuch  as 
it  has  never  been  found  attached.  The  Macrocystis  pyrifera,  and  the 
Laminiaria  radiata  are  remarkable  for  the  size  and  extent  of  their 
nnge.  Immense  green  masses  of  the  Macrocystis  arc  met  with  in 
every  latitude.  The  tribe  Fucoidese  are  met  with  in  abundance 
towards  the  poles,  in  which  regions  they  are  observed  to  attain  their 
greatest  bulk,  diminishing  and  ceasing  as  they  approach  tiie  Equator. 
Cystoseirea:  follow  a  course  in  the  higher  latitudes  of  the  southern 
hemisphere  similar  to  the  Fucoideae.  Laminarias  inhabit  the  antarctic 
ocean,  and  stretch  northwards  to  the  Cape  of  Good  Hope.  The 
red,  green,  and  purple  Lavers  of  the  British  seas  ore  found  at  the 
~  "" "  ad  Islands. 
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Of  late  rears,  Mr.  Watson  has  proposed  the  foUowiog 
dirision  of  British  plants :  — 

1.  Agnriaa.     Plants  ibaad  only  wiUiin  Uw  limit*  of  cnltiralkas,  or  mVMa  Ikal 
of  Purii  aqaiiiu,  la  vaaa  ind,  tfa*  ekratkn  or  dimataof  wUek  wmUmII 
bidaaeoaafal  caJlHatioii- 

t.  Aidio-Aarariaa.    Plaato  fcaad  witUii  Um  r«gioQ  oT  calliTatiaa,  aaU  «lw  itm* 
thatUata. 

3.  Araic    PknUlbaBdcBlTatiow  the  limits  of  eobrraliaa. 

1168.  In  onnsidering  the  distribution  of  Britidi  piaota  lo 
with  geogTap\iwa\  Qt  Vwsal  yxs^uot^  Watson  Miggefii  the 
01H.-S;- 
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I.  Atlantic  tvpe:  embracing  (pedes  fonnd  in  the  wmth-iretit  of  England  and  Wales, 
us  Erica  dliAiis,  Sibthorpia  enropea.  and  Euphorbia  I'epli^ 

3.  Germanic  type :  including  apecied  cbietly  seen  in  the  soulli-west  of  England,  the 
cbalk  plants,  as  Pbrteuroa,  Uphnis,  Hippocrepis,  and  Onobrjcbij. 

3.  The  English  ivpe :  consisting  of  species  chiefly  or  exclusively  found  in  England, 

and  decreasing  in  ftcquency  northwards,  as  Acer  campestre,  Tamns  eommanis. 
Iris  foBtidLssima,  Orchis  Morio. 

4.  British  type :  comprehending  species  widely  spread  orer  BtiUin.  as  Bellis,  Cal- 

luna,  Corj-lus. 

5.  Scottiili  type :  embracing  species  pre^-alcnt  chiefly  in  Scotland,  or  the  north  of 

England,  as  Trollius,  Linnira,  Andromeda,  Primula  farinou. 
C.  The  Highland  t^-pe:  containing  species  either  limited  to  the  Scottish  Highlands, 

or  extending  to  the  moimtaius  of  the  north  of  England  and  Wales,  as  Saliz 

hetbacna,  Azalea,  Arctostaphylos,  Lobelia,  Subularia. 
7.  Hebridcan  type:  composed  of  a  few  species  peculiar  to  the  extreme  north  and 

west  of  Scotland,  or  at  least  chiefly  seen  there,  as  Eiiocaolon  septan^nUie, 

Ajuga  pyramidal  is,  Primnla  scotica. 


B  1169.  Professor  E.  Forbes  has  adopted  Mr.  Watson's  view.  He 
'ttiinks  that  the  vegetation  of  tl)e  British  islands  may  be  said  to  be 
composed  of  five  floras : — 1,  A  west  P^Tencao,  confined  to  the  viest  of 
Ireland,  and  mostly  to  the  mountains  of  that  district.  2.  A  flora  re- 
lated to  that  of  the  north-west  of  France,  extending  from  the  Channel 
Isles,  across  Devon  and  Cornwall,  to  the  south-east  and  part  of  the 
south-west  of  Ireland  (Watson's  Atlantic  type).  3.  A  flora  common 
to  the  north  of  France  and  south-east  of  England,  and  especially 
developed  in  the  chalk  districts  (Watson's  Germanic  type).  4.  An 
Alpine  flora,  developed  in  the  motuitains  of  Wales,  north  of  England, 
and  Scotland  (Watson's  Highland  type).  5.  A  Germanic  flora,  ex- 
tending over  the  greater  part  of  Great  Britain  and  Ireland,  mingling 
with  the  other  floras,  and  diminishing,  though  slightly,  as  we  proceed 
westwards,  indicating  its  easterly  origin  and  relation  to  the  character- 
istic flora  of  northern  Germany  (Watson's  British,  English,  and  Scottish 
types).  In  attempting  to  account  for  the  peculi.irities  of  these  floras, 
most  of  which  had  been  previously  noticed  by  Mr.  Watson,  Professor 
Forbes  enters  into  some  geological  speouliitions,  which,  although 
entirely  conjectural,  are  well  worthy  of  consideration.  He  numbers 
in  ascending  order  these  floras,  according  to  their  magnitude  as  to 
species,  and  also,  in  his  opinion,  according  to  their  relative  age  and 
period  of  introduction  into  the  area  of  the  British  islands.  His  oon- 
ciosions  on  this  point  are  the  following  : — 

"  I.  The  oldest  of  the  floras  now  composing  the  vegetation  of  the 
British  isles,  b  tliat  of  the  mountains  of  the  west  of  Ireland.  Though 
an  Alpine  flora,  it  is  southernmost  in  character,  and  is  quite  distinct 
OS  a  system  from  the  floras  of  the  Scottish  and  Welsh  Alps.  Its  very 
southern  character,  its  limitation,  and  its  extreme  isolation,  are  evi- 
dences of  its  antiquity,  pointing  to  a  period  when  a  great  motintaia 
barrier  extended  across  the  Atlantic  from  Ireland  to  Spain. 
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"  2.  The  distribution  of  the  second  flora,  next  in  point  of  pmfad 
date,  depended  on  the  extension  of  a  barrier,  the  tracea  of  which  st 
remain,  from  the  west  of  France  to  the  toutb-eut  of  Britaia,  tod 
thence  to  Ireland. 

"  3.  Tlie  distribution  of  the  third  flora  depended  on  theoQimMdaa 
of  the  coast  of  France  and  England  towards  the  eastern  put  of  tbt 
channel.     Of  the  former  existence  of  this  union  no  geologist  doabl& 

"  4.  The  distribution  of  the  fourth,  or  Alpine  flora  of  bcotland  •nd 
Wales,  was  effected  during  the  glacial  period,  when  the  mcraotim 
summits  of  Britain  were  low  islands,  or  members  of  chains  of  i^landi 
extending  to  the  area  of  Norway  through  a  glacial  sea,  and  clothed 
with  an  arctic  vegetation,  which  in  the  gradual  upheaval  of  ihom 
islands  and  consequent  change  of  climate,  became  limited  to  tfafl  soni- 
mits  of  the  new-  formed  and  still  existing  mountains. 

"  5.  Tlie  distribution  of  the  fiflh,  or  Germanic  flora,  depended  en 
the  upheaval  of  the  bed  of  the  glacial  sea,  and  the  conitcquent  oeo- 
nection  of  Ireland  with  England,  and  of  England  with  Germanj,  bj 
great  plains,  the  fragments  of  which  still  exist,  and  upon  whidi  Uni 
the  great  elk  and  otber  quadrupeds  now  extinct. 

"The  breaking  up  or  submergence  of  the  first  barrier  led  tolfo 
destruction  of  the  second ;  that  of  the  second  to  that  uf  the  third;  bo 
the  well-marked  epoch  of  migration  of  the  Germanic  flora  in^ato 
the  subsequent  formation  of  the  straita  of  Dover  and  of  the  Ilisb  Sai. 
as  now  existing. 

"  To  determine  the  probable  geological  epoch  of  the  first  or  wcM- 
Irish  flora — a  fragment,  perhaps  with  that  of  north-western  8Hi>i 
of  a  vegetation  of  the  true  Atlantic — Forbes  seeks  among  faanl  fttoli 
for  a  starting-point.  This  he  gets  in  the  flora  of  the  London  cut.  or 
Eocene,  which  is  tropical  in  character,  and  far  anterior  to  the  olds' 
of  the  existing  floras.  The  geographical  relations  of  the  Miooane  m. 
indicated  by  the  fossils  of  the  crag,  give  an  ailer-date  oertainlj  to  ^ 
second  and  third  of  the  above  floras,  if  not  to  the  flrst.  The  epock  d 
the  red  or  middle  crag  was  probably  coeval  with  the  second  Aecsi 
that  of  the  mammaliferous  crag  with  the  third,  llie  date  of  tbe  fbvrtk 
is  too  evident  to  be  questioned ;  and  he  regards  the  glacial  regioa  is 
which  it  flourished  as  a  local  climate,  of  which  no  true  fmncs  m  (t 
as  animal  life  is  concerned — exist  southwards  of  his  second  and  ikM 
barriers.  This  was  the  newer  Pliocene  epoch.  The  period  of  iW 
fifth  flora  was  that  of  the  post  tertiary,  when  the  iiir— »  aipM  c< 
things  was  organized. 

"  Adopting  such  a  view  of  the  relations  of  these  floras  in  tiaw,  kt 
thinks  that  the  greatest  difliculties  in  the  way  of  changes  of  dv 
earth's  surface  and  destruction  of  barriers— deep  sea  bong  Cmw' 
where  land  (probably  high  laud)  was — are  removed  when  ««  Sai  lia> 
those  greater  changes  must  have  happened  daring  tbs  epodi  mmt- 
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diately  subsequent  to  the  Miocene  period;  for  vie  bave  undoubted 
evidence  that  elsewhere,  during  that  epoch,  the  Miocene  sea-bed  was 
raised  6,00U  feet  in  the  chain  of  Taurus,  and  the  barriers  forming  the 
westward  boundary  of  the  Asiatic  Eocene  lakes  so  completely  annihi- 
lated, that  a  sea  several  hundred  fathoms  deep  now  takes  their  probable 
place.  The  changes  required  for  the  events  which  he  would  connect 
with  the  pecuUar  distributioo  of  the  British  flora  are  not  greater  than 
these.  Professor  Forbes  thinks  that  the  peculiar  distribution  of  en- 
demic animals — especially  that  of  the  terrestrial  moUusca — bears  him 
out  in  these  views." 

1170.  Tlie  observations  of  Watson  and  Forbes  lead  to  the  conclusion 
that,  with  the  exception  of  Eriocaulon  septangulare,  the  British  islands 
do  not  contain  a  single  plant  which  is  not  found  on  the  continent  of 
Europe.  These  islands,  therefore,  cannot  be  considered  as  a  centre  of 
vegetation,  but  as  having  been  colonized  by  successive  vegetable  mi- 
grations. Their  opinion  as  to  the  origin  of  British  plants,  as  con- 
densed by  Martins,  is,  that  these  islands  have  l>een  peopled  by  many 
colonies  successively  leaving  the  continent  of  Europe,  from  the  epoch 
of  the  middle  tertiary  formation  up  to  our  own.  When  a  vast  con- 
tinent extended  from  the  Mediterranean  regions  to  the  British  islands, 
the  plants  of  the  Asturias,  and  those  of  Armorica,  peopled  the  south 
of  England  and  Ireland.  To  this  period  succeeded  the  glacial  epoch, 
during  which  the  lands  were  immerged  to  a  depth  of  about  1,300  or 
1,400  feet.  This  is  the  period  of  the  migration  of  the  arctic  plants, 
which  still  inhiibit  the  tops  of  the  Scottish  mountains.  When  these 
lands  emerged  anew,  England  was  united  to  France,  the  teinjiernture 
being  such  as  it  is  at  present.  At  this  time,  the  great  German  floral 
invasion  took  place,  absorbing,  so  to  speak,  all  the  rest,  and  leaving 
v«y  slight  remains  of  them.  Thus,  while  the  Asturian  plants,  those 
of  the  south,  are  reduced  to  a  small  number  of  species  confined  to  the 
south-west  of  Ireland,  the  hardy  vegetables  of  the  north  completed 
their  conquest.  The  cotooizatiou  being  completed,  England  became 
oeporated  from  the  continent. 

1171.  Martins  agrees  with  Watson  and  Forbes  in  their  general 
views  of  the  British  flora,  adopting  the  following  types  : — 

1.  AstnrUn  type — the  rcmniru  of  a  Feniniulor  6on. 

3.  Annofkaa  type — ve^ieiatiun  like  that  of  Brittany  and  Nomuuidy. 

8.  Boreal  t}-po— flora  like  tliat  of  the  Swiia  Alps,  Lapland,  Iceland,  and  Green- 
land. 

4.  Germanic  type — the  basis  of  the  vegetation  of  England. 

He  thinks,  that  while  Europe  has  had  the  principal  part  in  the  colo- 
nization of  the  British  islands,  a  great  vegetable  migration  has  also 
taken  place  from  America;  and  that  the  arctic  plants  originating  in 
Greenland,  have  propagated  themselves  across  Iceland,  Feroe,  and 
Shetland,  as  far  as  the  moimtaioB  of  Scotland,   Thes«  mountains  have 
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therefore  derived  their  flora  partly  from  Norway  and  p*nly^ 
Greenland,  by  a  sort  of  double  migration.  His  opinion  is  foamd  t 
the  fact,  that  the  relative  proportion  ol  plants,  exclusively  Kuropcn, 
which  enter  into  the  flora  of  Shetland,  is  ^;  into  that  of  Fcroe,  i: 
and  into  that  of  Iceland,  -^ ;  all  the  rest  being  common  to  Europe  ■nd 
America.  In  proportion,  therefore,  as  we  remove  from  EnroM,  the 
number  of  vegetables  peculiar  to  that  continent  dimtnishrs ;  but  at 
the  same  time  the  proportion  of  the  Greenland  plants  increuM  in 
Dearly  the  same  ratio,  Martins,  however,  does  not  agree  with  Forta 
in  his  bold  and  novel  hypothesis,  but  attributes  the  coloniattioa  tolb( 
transport  of  seeds  from  America  and  Europe,  by  means  of  the  gntf 
stream.  This  stream,  he  thinks,  has  thrown  Eriocaalon  septangnurc 
on  the  shores  of  the  Hebrides,  and,  running  along  the  coast  of  Seal- 
land,  carries  seeds  to  the  sandy  shores  of  Shetland,  Feroe,  aod  leelni 
He  considers  it  the  principal  agent  in  the  diffusion  of  EuropMB  plHfe 
in  these  islands.  Winds,  aerial  currents,  and  birds,  be  thiikkit  fesn 
also  contributed  to  the  dissemination  of  species.* 

1172.  AcelimaiJaiBii  af  pIobi*. — It  is  commonly  supposed  that  kj 
length  of  time  plants  may  be  rendered  tit  to  endure  a  climJrte  whial 
they  could  not  stand  in  the  first  instance.  It  has  been  said,  that  bj 
slow  degrees  tender  plants  may  become  acclimatized  to  cold  climatM 
Such  a  view,  however,  is  totally  inconsistent  with  the  facts  of  (ha  on 
Each  species  of  plant  naturally  bears  a  certain  range  of  temptnttn, 
and  it  is  impossible  to  extend  that  range.  Many  planbi  originiBjr 
placed  in  greenhouses,  and  subsetjuently  planted  out,  are  held  op  m 
cases  of  acclimatization.  Aucuba  japouica,  coming  from  a  waim  cli- 
mate, was  at  6rst  treated  in  this  country  as  a  stove-plant,  aad  *M 
afterwards  planted  out,  and  was  found  to  endure  the  climate,  b0  do 
change  was  made  in  the  constitution  of  the  planu  It  was  cif*bli 
from  the  first  of  enduring  the  cold  of  this  climate.  AponogMoo  di^ 
tachyum,  an  aqu,itic  from  the  Cape,  was  cultivnicd  long  in  the  ihiw 
of  the  Edinburgh  Botanical  Garden.  A  specimen  waa  an  iitail  Jy 
thrown  into  the  open  pond,  where  it  has  continued  to  lire  and  flomr 
for  many  years.  The  constitution  of  the  plant  is  unaltered.  It  w» 
able  to  bear  a  certain  range  of  temperature,  but  cultivulorB  were  not 
aware  of  this  in  the  first  instance.  Plants  sent  from  warm  eoantriii 
and  supposed  to  be  delicate,  are  often  quite  hardy,  inasmuch  m  Htm 
native  locality  has  been  high  on  the  mountains.  Such  is  the  caie  witk 
Araucaria  imbricata  from  Chill,  and  with  some  Nipal  and  Jap«n  plaaft 
Again,  take  the  Potato,  the  Dahlia,  Heliotrope,  and  Marvel  of  Pen, 
which  have  been  long  cultivated  in  Britain,  and  it  will  be  Mca  ikM 
they  are  not  in  the  slightest  degree  more  hardy  tbaa  when  flM 

•  For  ftirtlKir  deUII*  on  tlio  nbjtct  of  t)i«  Otognfbj  of  Biillih  pluli  ctanll yttmrntOtt^ 
batlon  of  OrlUih  Pluta.  uid  Cytwie  BriUnnica:  Fortm'i  Mnr  la  llii  Dipiii  w  if  |>i  >ImI 
Suncijr  of  OiMt  BiUiUji ;  lUrtUu'  f»fn  la  t2>e  EUlalmrib  Riilawiplilcal  Jgaml  fe»  tW 
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introduced ;   they   are   injured  by   the  frost  just  as    easily  aa  ac 
first 

1 173.  Something,  however,  may  be  done  by  the  art  of  the  gardener, 
to  render  half-hardy  species  of  plants  less  tender.  In  this  climate, 
the  great  risk  in  such  cases,  is  frequently  not  so  much  the  degree  of 
cold,  aa  the  accession  of  it  at  a  time  when  the  plants  ciinnot  resist  it, 
in  consequence  of  being  full  of  sap.  Attention,  therefore,  should  be 
paid  to  bringing  the  plants  into  as  dry  a  state  as  possible,  at  the  be- 
ginning of  winter.  Lindley  remarks  that  the  only  means  of  eifecting 
this  consists  in  thoroughly  drained  soil,  and  an  elevated  situation — 
the  first  preventing  a  plant  from  filling  itself  with  moisture  during 
winter,  or  overgrowing  itself  in  summer,  so  as  to  enable  it  to  ripen 
its  wood ;  and  the  latter  securing  it  from  the  action  of  those  early 
frosts  in  autumn,  or  those  late  frosts  in  spring,  which  ore  so  pernicious 
even  to  our  own  wild  trees.  In  an  elevated  situation,  a  plant  also 
escapes  the  risk  of  being  stimulated  into  growth  by  a  few  days' 
warmth,  succeeded  by  nipping  colds,  which  so  oflen  occurs  in  our 
variable  climate. 


PART  lY, 


FOSSIL  BOTANY, 


1174.  The  history  of  vegetation  could  not  be  considered  complete, 
onless  we  endeavoured  to  give  some  account,  however  brief,  of  the 
plants  which  existed  on  the  earth  in  its  primeval  state,  during  the 
extended  geological  epochs  which  elapsed  before  the  establishment  of 
the  present  order  of  things.  This  subject  is  alike  interesting  to  the 
botanist  and  the  geologist.  It  has  sometimes  been  called  Geo- Botany, 
and  is  an  important  section  of  Oryctology  (o';vxto(,  fossil).  "Geology," 
says  Philips,  "  would  never,  perhaps,  have  escaped  from  the  domain 
of  empiricism  and  conjecture,  but  for  the  inoumerable  testimonies  of 
elapsed  periods  and  perished  creations,  which  the  stratified  rocks  of 
the  globe  present,  in  the  remains  of  ancient  plants  and  animals.  So 
many  important  questions  concerning  their  nature,  circumstances  of 
existence,  and  mode  of  inhumation  in  the  rocks,  have  been  suggested 
by  these  interesting  rel!quioB,:'nnd  the  natural  sciences  have  received 
so  powerful  an  impulse,  and  been  directed  with  such  great  success  tci 
the  solution  of  problems  concerning  the  past  history  of  the  earth,  thai 
we  scarcely  feel  disposed  to  dissent  from  the  opinion,  that  without 
fbnil  Zoology  and  Botany,  or  what  is  denominated  PaUeontology 
(s-oXaid;,  ancient),  there  would  have  been  no  true  Geology."  The 
•tratitied  cruet  of  the  globe  is  full  of  these  monuments  of  vanished 
forms  of  life.  They  are  of  various  kinds,  are  in  difi'ercnt  states  of 
preservation,  and  occur  very  unequally  in  rocks  of  different  kinds 
and  ages.  The  remains  of  ancient  vegetation  are  very  abundant  in 
tbp  coal  measures,  the  important  combustible  material  derived  from 
thesi,  and  which  is  vegetable  matter  in  an  altered  form. 

1 1 75.  Cbamctrra  «■<!  Airaagrmrnt    of  g»iH    Plants. — From    the 

(tate  in  which  fossil  plants  are  found,  it  is  by  no  means  an  easy  matter 
to  determine  their  nature  acoirately.  Brongniart  states  that  the 
preservation  ot  vegetables,  in  a  fossil  state,  may  be  effected — 1st,  By 
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the  impression  or  cast  of  the  plant  being  discoverable,  thotigh  •ocom- 
panied  by  a  complete  destruction  of  the  vegetable  tissue,  or  the 
preservation  of  but  a  tew  ot'  its  constituent  parts ;  2d.  By  peinCjcliyn 
or  carbonization,  which  preserves  more  or  less  completely  the  jtrnc- 
ture  of  the  tissues  of  vegetable  organs,  by  changing  or  only  modifj- 
ing  their  nature.  Tlie  impression  or  cast,  without  the  prenem- 
tion  of  any  portion  of  the  organs  of  the  vegetable  more  or  l«o 
altered,  is  rather  rare ;  yet  it  is  the  habitual  state  of  fossil  rrgt- 
lables  in  the  variegated  sandstone  and  tertiary  limestonea,*  It 
is  rarely  that  any  of  the  essential  organs  are  found  in  sticb  a  lUir 
of  preser^'ation  as  to  furnish  distinct  characters.  It  is  chiefly  fraa 
the  fragments  of  stems,  and  the  impressions  of  leaven,  and  snm 
fruits,  that  the  fossil  botanist  can  draw  conclusions.  Besides  tha, 
fossil  vegetables,  thus  reduced  to  some  of  their  insulated  orgaias 
scarcely  ever  present  them  in  such  a  state  of  preservation  M  «nabln 
them  to  be  studied  in  all  their  constituent  parts.  Sometiroet  the  ia- 
f«mal  structure  of  the  stem  cnn  be  traced,  and  by  examination  oariir 
the  microscope,  the  nature  of  its  woody  tissue  may  b«  detemuMil 
In  this  way  some  fossilized  woods  have  been  referred  to  the  CooLferMBi 
tribe,  in  consequence  of  the  presence  of  punctated  woody  tiaMie  (fie. 
47).  Fossil  woods  have  been  shown  by  chemical  tests  to  oooiia 
portions  of  vegetable  tissue,  cemented  into  a  mass  by  silica.  In  mat 
cases  the  vessels  and  cells  are  separately  silicified  without  being  tuatal 
into  a  compact  mass.  In  these  instances  the  wood  breaks  da«a 
easily.  At  times  the  internal  structure  is  obliterateU.  and  it  it  ooh 
from  the  external  configuration,  the  nature  of  the  outer  coreria^  ■■ 
the  scars  of  the  leaves,  that  any  conclusions  can  be  drawn.  1W 
leaves  often  furnish  important  and  valuable  characters,  and,  ■  tat 
case  of  fossil  ferns,  their  form,  divisions,  and  venation,  m]>p]]r  iMk- 
guishing  marks.  Tlie  leaves,  however,  are  generally  isolatad,  and  *i 
rarely  found  in  connection  with  the  stems.  Thus,  the  scpaiatiao  tf 
the  different  parts  of  the  plant,  and,  in  most  cases,  tlicir  impcrto 
state  of  preservation,  are  great  obstacles  in  preventing  tbe  detanaii* 
tion  of  fossil  plants  by  a  comparison  with  those  which  noir  eaill  ca  ife 
earth.  Before,  then,  endeavoiiring  to  compare  a  fossil  vagvtaUa  viik 
living  vegetables,  it  is  necessary  to  put  together,  with  as  noeb  < 
ness  as  possible,  according  to  the  parts  preserved,  and  the  geacrald 
of  vegetable  anatomy  and  organography,  the  portions  of  the  pi 
under  examination ;  to  contrast  these  portions  with  the  Other 
of  the  same  plant,  searching  for  their  points  of  attacfameat,  Uxir 
and  vascular  connections,  being  guided  generully  by  traces  o( 
sure  rather  than  by  exterior  form  ;  and  by  endeavouring  to 
«truct  a  vegetable  by  bringing  together  all  fragments  from  Am 
fossil  beds,  which  may  belong  to  the  same  plant.     The 

*  BronKiuwt,  Tablnoi  da  Ti(<tau  F< 
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the  difierent  parts  of  the  same  plant  is  of  the  greatest  importance  in 
vegetable  palseontology,  as  from  their  fragmentary  nature  many  diffi- 
culties arise.  These  difficulties  are  increased  as  we  go  back  to  the 
earliest  geological  epochs,  for  the  farther  they  are  removed  from  the 
present  state  of  things,  the  greater  are  the  differences  between  the 
fossil  and  living  plants.  Dr.  Hooker  remarks,  that  the  knowledge  of 
recent  botany  required  to  throw  light  upon  the  study  of  fossil  plants, 
and  the  origin  of  coal,  must  be  both  varifd  and  extended.  "  Some 
acquaintance  with  systematic  botany  is  the  first  requisite;  through 
this  alone  can  any  approxiniatioa  to  the  living  afhnities  of  the  fossil  be 
obtained.  It  should  embrace  not  only  a  knowledge  of  the  principal 
groups,  or  natural  orders  under  which  all  plants  are  arranged,  but  a 
familiarity  with  vegetable  anatomy ;  for  when  the  stem  or  trunk  alone 
is  preserved,  which  is  oflen  the  case,  a  minute  examination  of  its 
tissues  is  the  sole  method  of  determining  its  position  in  the  natural 
aeries.  There  must  also  be  some  general  ideas  of  the  vegetation  both 
of  the  tropics  and  cooler  latitudes,  of  mountain-chains,  table-lands, 
valleys  and  estuaries ;  more  especially  of  countries  characterized  by 
equable,  and  by  excessive  or  extreme  climates,  as  compared  with  con- 
tinents, and  of  humid  and  desert  districts  ;  in  short,  of  all  the  complex 
associations  with,  or  dependence  of  botanical  characters  upon,  surface, 
•oil,  and  climate,  which  the  globe  presents." 

1176.  Many  of  the  fossil  plants  of  the  tertiary  or  recent  strata  may 
be  referred  to  genera  at  present  existing,  and  merely  present  specific 
differences  ;  such  as  pines,  elms,  beeches,  maples,  &c.  Those  of  the 
secondary  strata  may,  in  general,  be  referred  to  known  families,  but 
in  most  instances  require  the  formatioa  of  new  genera  ;  while  those 
of  the  older  strata,  in  numerous  instances,  cannot  be  classed  in  exist- 
ing families,  and  must  constitute  new  groups.  Such  are  the  Calamites, 
Lepidodendrons,  and  Sigillnrias  of  the  coal  formation.  From  all  the 
invf'stigations  of  fossil  botanists,  however,  it  appears  that  the  same 
great  types  existed  in  a  former  state  as  at  the  present  day,  viz..  Cel- 
lular Cryptopamics,  Vascular  Cryptogamics  or  Acrogens,  Monocoty- 
ledons and  Dicotyledons,  both  Angiospermous  and  Gymnosperraons. 

1177.  Schlotheim,  Sternberg,  Broiigniart,  and  others,  have  pro- 
posed arrangements  of  tossil  plants.  That  of  Brongniart  is  founded 
an  the  resemblances  which  the  fossils  bear  to  living  plants.  He 
divides  them  as  follows : — 


\ji.  Ampliigcnoua  Crepinpimoiu  PUnu,  or  Cellatar  Ci7P'<>K*'°*>  wbiti  Iw  wk- 
dirides  into  two  claiscs.'ilie  Fungi  and  Algas. 

id.  Acroafncini  Cn-ptng»mon«  Plunts,  comprehending  tro  cluico,  the  Htuci 
snd  Filicalcj :  the  Utter  beHig  divided  iiilo  five  familiei— tlie  Kemi,  Munileicca, 
Cbanices,  LvcopoditccB,  and  Equiaetacen. 

Sd.    Uicotylednnoai    Pliaoerogainous    Planta,    oC    wWth  V«   «a«mKi«J«fc   "ic* 
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Mrertl  familio,  Indicaltng  Uie  obarwten  -irhicb  iipptozliaatt  tfaa*  IP  Iht  aiH 

families  of  living  vcg^tiblcs. 
ith.  Monoootyledonous  plaote.  * 

When  the  analogy  between  a  fossil  and  a  living  plant  it  neti  tlwt 
the  diiFerence  is  not  greater  than  occars  among  the  indiTidasIt  in- 
cluded in  a  species  of  the  living  genus,  then  the  fossil  and  living  pliu 
may  be  considered  identical,  and  the  epithet  of  fonil  is  applied  tQ  rke 
name  of  the  plant.  If,  on  the  other  hand,  the  fbflsil  pfcscot*  ilitfiiio 
specific  characters,  but  does  not  difiermore  from  living  species  ihaa  <1mm 
species  differ  among  themselves,  then  it  is  looked  upon  as  a  ik« 
species  of  the  genus.  If  the  differences  are  well  marked,  bat  at  ih* 
same  time  the  organ  which  represents  them  is  not  of  sufficient  impot- 
tance  to  induce  the  belief  that  the  "plant  differs  from  othen  of  elx 
genus  in  all  its  essential  organs,  then  the  termination  ita  ia  added  te 
the  name  of  the  genus.  Thus,  Lycopodites  is  a  genus  of  fossil  piMB 
allied  to  Lycopodium,  apparently  not  differing,  so  far  as  known,  in  th 
sential  and  important  parts ;  so  also  Zamites  allied  to  Zamia,  Titafw 
to  Thuya,  If  a  fossil  plant,  although  presenting  several  eMOiil 
characters  of  a  family,  yet  differs  in  the  fossilized  organ  from  all  ihi 
known  genera  of  the  family,  as  much  or  more  than  these  gsotia  do 
among  themselves,  then  it  is  to  be  considered  as  a  new  genus  diftnoi 
from  those  actually  existing.  This  will  be  seen  in  many  of  tlw  eaJ 
fossils. 

11 78.  Before  proceeding  to  notice  some  of  the  more  impoitaatfo- 
sil  plants,  it  will  be  necessary  to  give  a  sketch  of  the  gcologiaal  MS- 
stitution  of  the  globe.  The  rocks  of  which  the  earth  is  ootnpcacdvr 
either  stratified  or  unstratitied  ;  and  the  former  are  either  fbsalilfareH 
or  Don-fossiliferous  (azoic).  The  unstratified  rock£,  included  oriK 
the  names  of  Granitic  andTrappeon,  are  considered  igneous,  plntoaic^tr 
eruptive  rocks,  and  do  not  generally  exhibit  any  foisiliferous  Jsylli 
Vegetable  structures  in  an  altered  condition  have,  however,  bsa 
found  in  the  substance  of  Trap  rocks.  Distinct  evidences  of  Disaq^ 
ledonous  structure  charred  have  been  discovered  in  various  sitnaMaii 
more  particularly  near  the  Giant's  Causeway,  in  Antrim,  aads  tb 
Trap  rocks  in  the  Island  of  Mull,  and  in  those  rocks  of  the  taaM  aaCoR 
which  are  near  Edinburgh.  Fossil  plants  have  not  been  ioaod  ii 
certain  metamorphio  rocks  such  as  Gneiss  and  Mica-slate,  which  ftf- 
sent  a  stratified  appearance,  and  appear  to  have  been  de{ia*ited  ia  f» 
ciiliar  circumstances,  probably  at  a  high  temperature.  Th«  > 
and  mctamorphic  rucks  are  sometimes  included  under  th« 
hensive  name  of  Hypogcne.  The  non-discovery  of  fossil 
rocks  may,  as  Forbes  has  shown,  indicate  the  formation  of  tfaaa  neb 
in  positions  destitute  of  organic  life,  such  as  are  to  b«  met  with  ii  <iM 
extreme  depths  of  the  ocean. 

•  u^  puL  tan.,  vol  9. 
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1179.  The  FaniurcroBi  Htnuifled  Rocks  have  been  divided  into — 1. 
Palieozoic  {itahmif,  ancient,  aud  ^aj,  life),  or  those  which  contain  the 
earliest  fossil  remains,  including  what  have  been  called  Transition, 
Primary  fossiliferous,  and  Giauwacke  rocks,  and  extending  up  to  the 
Magnesian  Limestone,  immediately  nbove  the  Coal  measures.  2, 
Neozoic,  including  Secondary,  extending  to  the  chalk  ;  and  Tertiary, 
extending  to  the  recent  deposits.  The  following  tabular  view  rauy 
be  given : — 

I.  PalBozolc. 

Lower  Ptliaozoio Lower  and  Upper  Siloriui. 

Hiildle  Paleozoic  Devonian  or  uld  Red  iiandstona. 

(CarbonUerou*  Sysiera,  Lower  new  Red  Sand- 
Upper  PalsoEi'ic <     stoiie,  and  Magoeaian  Umeatooe  or  Permian 

(.    Syatem. 

IL  Meoioic,  inclnding— 

o  Secondarr  or  Mezoxoic 

Lower  SeconSary   Dpper  new  Rod  Sandstone  or  Triossic  System. 

Middle  Secondary Liauir,  Ooliiic,  Wealden. 

Upper  Secondary  Cretaceooi. 

s  Tertiary  or  Cainozoic 
Lower  Tertiary,  or  Eocene  group. 
Middle  Tertiary,  or  Miocsoe  f^up. 
Newer  Tertiary,  or  Pliocene  group. 
Saper&dal  Deposits,  or  Pleiiitocene  group. 

1180.  VmmU  PUata  !■  Dlflrrenl  Mnaia. — The  plants  in  these  Strati- 
fied rocks  are  either  of  a  marine,  fluviatile,  lacustrine,  or  terrestrial 
nature,  according  to  the  state  of  the  globe  at  the  period  of  their  de- 
position. The  condition  of  the  strata  as  regards  fossils  may  depend  in 
some  measure  on  the  depth  at  which  they  were  deposited  under  the 
waters  of  the  globe ;  for  Forbes  finds  that  in  the  present  ocean  there 
is,  at  a  certain  depth,  a  zero  of  animal,  and  probably  of  vegetable  life. 
The  state  of  preservation  depends  much  on  the  nature  of  the  plant  in 
regard  to  its  anatomical  structure.  Cellular  plants,  which  are  easily 
destroyed,  have  in  a  great  measure  disappeared,  while  plants  which 
resist  well  the  decomposing  action  of  water  and  other  agents,  such  as 
ferns,  occur  in  great  abutidnnce.  In  the  Silurian  system,  the  fossils 
consist  chiefly  of  invertebrate  animals.  Lignite  has  been  detected  by 
Hugh  Miller  in  the  old  Red  Sandstone  of  the  north,  and  has  been  re- 
ferred to  some  coniferous  plants  by  Nicol.  In  the  Carboniferous  sys- 
tem, fossil  plants  occur  in  vast  quantity.  With  the  Palteozoic  series 
one  great  epoch  in  the  Rock  formations  was  concluded,  and  a  change 
took  place  so  as  to  usher  in  the  Secondary  series.  In  the  new  Red 
Sandstone,  the  fossil  remains  are  few  and  local,  while  in  the  OoUtic  and 
Cretaceous  systems  they  are  more  numerous.  With  the  Secondary 
•eries  of  strata  a  general  condition  of  the  globe  ended,  and  a  new  one 
commenced  with  the  Tertiary  strata.  In  these  we  meet  with  fossil  re- 
mains nearly  resembling  or  identical  with  the  existing  races.  Tha 
names  given  to  the  groups  indicate  this.  In  v\at  ^wiwift  ^<^^^  t.V*';-. 
dMwa  or  morniaa,  and  Kami:,  new)  we  laeel  •w"u\i  &  cemft'ft  'j^^i^otx.vsa. 


oTimi^iMlB.  b  die  Mkmxm  Oufa*,  loB.)  tbe  nnmbcr  of  J 
f^coei  im.iiMfi,  aklioa^  (dD  les  in  aamber  than  the 
wkdfe  in  die  FSoecne  (atuiM,  ■(»«,)  tbe  xceent  alieOi  oamn 
txoaa.  ones.  The  ■!■«»■■■■»—  bciween  tbe  orgmnie  oooienti  of  < 
ij«««i  aad  ■nothcr,  «c  in  propoftaoa  to  tbe  ioteml  of  geologioi' 
taae  tItucJ  belwem  dteai ;  aad  tbe  older  the  rodo,  the  non  an* 
Ae  faaflt  dbtinet  frns  dw  plwiMi  of  tbe  prcaent  di^.  Tlte  i^iteBis 
atorfmaic  life  bare  been  a^nated  to  the  oonditiofi  of  kod  and  an. 

118L  Tbe  Bomber  of  kaaU  piants  known  to  M.  Adolpba  Bnag- 
Biait,  ia  1836,  «a*  6£7.  In  l&ii,  Goeppen  and  Bronn  staled  iht 
■imiber  to  be  1,792;  aod  as  m  the  100,0)0  plants  now  Icnowo  tx 
cut  IB  difiatot  paiti  of  the  globe,  a  lai^e  proportion  consists  of  eel- 
lakr  pfaai^  which  woold  £aafpear  in  the  process  of  fossilixatiDa  ' 
wooU  atua  that  tbe  total  aamber  of  known  foasil  species  beats  a  een- 
sideiaMf  propcftioc  to  those  now  exisdng.  Their  nomerieal  disuiba- 
tkn  in  tbe  difierant  rocks  is  stated  hj  Goeppert  to  be  as  follows:- 

Otkr  i^  ICUk  PslM«ae...„ - ^ M 

Cailiairiiiai.. — „ n$ 

THsiait.- „ M 

WesMta... _ ».     |( 

Mniaij..,.,**.,....^.^^... » •• , MMaaM  4M 

UakaowB II 

in* 

Vma  this  table,  Murchison  remarks,  it  appears  that  tbe  newnr  Pslac^ 
aoic  group  contains  more  than  half  tbe  known  species  of  fossil  plunik— 
a  remarkable  circumstaoce  when  it  is  considored  that  the  great  haris* 
voroiis  land  quadrupeds  had  no  existence  before  the  tertiary  poiML 
The  small  number  of  plants  in  the  Cretaceous  system  is  probably  owiBf 
to  the  depth  of  the  sea  in  which  these  formations  wen?  deposited 

118i2.  Among  Dicotyledonous  fossils  there  are  numrr\)ua  AflMtfi- 
cea;,  Coniferae,  and  Cycadacee^  besides  many  doubt  I'ul  specim.  Amon; 
Monocotyledons,  there  appear  to  be  plants  beJonjiing  to  Liliaeta. 
Sinilaces,  Palme,  Putamesb,  Pandiitiiicea'.  &C.  Among  AoMyMw 
there  are  genera  and  species  belonging  to  KquisetaceiB,  LyoopodiMMk 
and  Filices.  and  a  few  Marsil«^ceae,  Mii<ici.  nnd  AlgiB. 

1 183.  It  is  impossible  in  a  short  treatise  like  this  to  iiltuilr  tn  nwsT 
of  the  fossil  species  of  plants.     It  will  be  siiflicient  to  -  m-  M 

the  more  important  genera.     The  vegetable  remains  i;....  ..,.„  u)  im 

Silurian  and  Devoninn  rocks  are  few  and  unimportant,  compand  vilfc 
those  which  characterize  the  Carboniferous  period ;  and  their  tUUCWW 

*  tJnccr  cnttoientcs  SiSl  foMii  ipedei  lo  his  wtirk  on  FusmJ  ctsoi  «a4  occm.  —i'mIm- 
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to  indicate  either  that  they  have  been  longer  exposed  to  the 
agency  of  moving  water,  or  that  they  are  cellular  marine  species.  An 
exception  to  this,  however,  occurs  in  the  Lignite  noticed  by  Miller. 
It  is  in  the  argillaceous  and  sandy  beds  of  the  Carboniferous  system 
we  first  meet  with  decided  proofs  of  the  existence  of  land  plants. 
These  strata  and  sands  alternate  with  beds  of  Coal,  a  mineral  which  is 
of  vegetable  origin,  and  which  is  deposited  in  various  quarters  of  the 
globe  in  hollow  troughs,  the  layers  varying  from  the  thickness  of  a  few 
inches  to  10  or  20  leet.  It  is  rare  to  find  coal  exhibiting  vegetable 
structure  under  the  microscope ;  but  in  certain  cases  this  may  be  evi- 
dently seen.  I  have  seen  it  in  the  Amiston  coal  of  this  neighbourhood. 
Some  have  maintained  that  each  stratum  of  coal  is  the  product  of  a 
peculiar  vegetation,  frequently  different  from  that  which  precedes,  and 
from  that  which  follows  it  Hence  each  stratum  is  often  characterized 
by  the  predominance  of  certain  impressions.  In  examining  a  coal 
seam,  there  are  frequently  evidences  of  three  distinct  phases.  In  the 
underclay  there  are  roots  permeating  the  mass ;  then  comes  the  coal, 
which  is  either  formed  out  of  the  plants  whose  roots  are  in  the  clay, 
or  of  others  which  have  grown  with  them,  or  have  been  drifted ;  and 
lastly,  above  the  coal  there  is  the  shale,  which  appears  to  have  sup- 
ported a  vigorous  vegetation.  Unger  has  enumerated  683,  and  Brong- 
niart  500  plants  as  belonging  to  the  Coal  Measures.  The  latter  is 
equal  to  about  1  -UOtli  of  the  number  of  species  now  growing  on  the 
surface  of  European  soil. 

1184.  M.  Brongniart,  from  the  investigation  of  the  several  geolo- 
gical formations,  has  arrived  at  the  conclusion,  that  three  distinct 
periods  of  vegetation  can  be  established.  In  the  most  ancient  period.s, 
the  predominance  of  acrogenous  cryptogamous  vegetables  (Ferns  and 
Lyeopodiaccis),  later,  the  predominance  of  gymnospermous  dicotyle- 
dons (Cycadew  and  Coni/eras),  without  any  admixture  of  angiosper- 
ntous  dicotyledons  ;  and,  in  the  last  place,  during  the  chalk  formation, 
the  appearance  and  predominance  of  angiospermous  vegetables, 
both  dicotyledons  and  monocotyledons,  tnny  be  considered  as  character- 
istic. These  difl'erences  lead  M.  Brongniart  to  recognize  three  long 
periods  of  vegetable  growth,  which  he  terms  the  reign  of  the  Acrogeus, 
the  reign  of  the  Gymnosperms,  and  the  reign  of  the  Angiosperais,  as 
indicative  of  the  succe-ssive  predominance  of  each  of  these  three  great 
divisions  of  the  vegetable  kingdom,  rather  than  the  complete  exclusion 
of  the  others.  Each  of  these  three  kingdoms  is  commonly  sub- 
divided into  many  periods,  during  which  traces  of  the  same  family 
and  genera  are  discoverable.  These  periods  comprehend  many 
epochs,  during  which  vegetation  does  not  appear  to  have  undergone 
»ny  notable  changes,  ilaterials  are  often  wanting  to  establish  pre- 
cisely these  subdivisions,  either  from  u  want  of  accuracy  in  deter- 
mining the  exact  geological  position   of  beds  enclosiru;   vej<ctable 
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impressions,    or  because  the  division  of  the  yarioas  ipecies 
diiTfrent  beds  of  the  same  formation  hiks  not  been  carefully « 
M.  Brongniart  proposes  the  following  geneml  division  of 
kingdom ; — 

I.  Rkids  op  tub  AcBoons. 

1.  CABnoKiFcitoro  Pbuod. 

(Not  snioeptible  of  sab(tivinon  into  epodit  in  the  pment  aut*  of  «ar  tsovUft.) 

2.  Pebmias  Pubiod. 

(Farming  on);  one  apoeli  ?) 

^^^  II.  ItKiGH  or  TUB  GnaosPEBMs. 

^^m  3.  VosoIA^•  Period. 

^^V  (Constituting  ■  singia  epoch.) 

^^H  4.  Ji;ra9.'>ic  HiBion. 

^^B  Keupric  epoch,  Liu  epoch,  i  lolitic  fp«ch,  Weeldea  cpoeh. 

^^M  m.  Reiom  of  thk  Anoiosperus. 

^^K  6.  Cretaceous  Period. 

^^m  Siibcretaceoas  epoch,  Cretaceous  epoch,  Facoidisn  epock. 

^^l  6.  TeBTiAitr  PEBinn 

■^  Eocene  epoch,  M  iocene  epoch,  Pliocene  epoch. 

1185.  !•  Rriipi  af  ihe  Acw*%ru». — In  this  period  Acrogm 
Gymnosperms  arc  found  to  have  existed  siniultAoeously,  the  foiw 
predominating  over  the  latter  in  number  and  size.  llienanib«7of  lk» 
Fern  family,  the  great  development  of  the  LycopodiacMe,  are  tlM  BM 
prominent  characters  of  this  epoch.  Other  anomaloas  bmilia  It- 
longing  to  the  Gymnosperms  are  also  met  with,  which  differ  from 
actually  esistinp  orders. 

1 186.  FomU  Planta  sf  tke  Carbonirersai  SrM«a. — The  gfMt  ^H 
of  fossil  plants  of  this  system  belong  to  Acrogenous  Crvptomn* 
and  Dicotyledonous  Gymnosperms.  Some  of  the  plants  CMUed  nhnk 
such  as  N6ggerathia,  FlaMlaria,  and  Artisia,  are  referred  by  I 
niart  to  the  latter  division.  Ferns  abound  in  this  system, 
in  the  clays,  ironstones,  and  sandstones.  The  specie*  «• 
under  the  genera  Sphenoptcria,  Pecopteris,  Neuropterit,  Odonh^jtmh.  1 
Ci/chpteris,  Glosanpteris,  and  Lonchopteria.  These  plants  rareljf  coUbft 
any  traces  of  fructification,  in  consequence  of  only  one  turfim  tl  ^ 
fronds  being  exposed  to  view,  and  they  are  therefore  diatiogaufe'* 
chiefly  by  the  shape  and  venation  of  their  fronds.  Tbtu,  Spliaaofitin 
(»^ij»,  a  wedge,  and  xrif/f,  a  fern),  has  a  bi-tripinnatifid  frood,  ]_ ' 
narrowed  at  the  base  (cuneate),  not  adherent  to  the  rachiA,  lohtd,  < 

bipinnnte,  somewhat  radiating  from  the  base  (fig.  793).    In  T 

(iriu,  I  comb),  the  frond  is  pinnatifid  or  bi-tripinnadad,  [liaaai 
to  the  racbis,  someUtne*  confluent,  a  strong  primary  Ttia  i 
apex,  the  secondars  v«:mft\«\^^T«M\'^«x»^v,«sn^le  or  Carktd^  i 


lodPiln 
ehroUbft  n 
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pinnAte,  son  rounded  at  the  end  of  the  secondary  veins  (fig.  794).    In 
Neuropteris  (mv^o*,  a  nerve),  tlie  frond  is  pinnate  or  bipinnate,  pinnoa 


■s/i 


I 


•ubci.>riiuie  at  the  base,  distinct  from  the  rachis,  strong  primary  vein 
vanisbing  towards  the  apex,  secoDdary  veins  oblique,  arched,  repeat- 

I 


TM  nr 

edly  dichotomous  (fig.  795).     Tree-ferns  appear  to  have  existed  in 
Britain  during  the  deposit  of  the  coal  strata,  and  to  have  occupied  lo 

Tig-  TM.— Sphenoptciu    HKnloghtiull,  a  fern  of  the  Cutxnlteioiu  sjrslom. 
fig.  791— PecoptcTU  uulIlTiA,  another  Tern. 
Fig.  7M. — Nearopt«rU  Loebii,  another  fcni. 

Fig-  TW. — SpbenophyUan  dentatnm,  one  of  lb*  doMoiu  Ibnni  of  tiM  OwlxaiMmit  mUav 
fKbap*  aUM  to  Saltatmria. 
FIS-  7*7.— AnnolarU  bnrUoUt,  a  oMi  yUul.  the  afflaltlea  «l  'wUCb  U*  viVaim. 

2  K 


1187. 
alBadtol 

dbei 

pntoflihe  coal  teaflte. 

^^^^W    ^HVB    tl^^^ft    ^^^^^^H 

oader  the  Mim^  LtB&^ 
dila$  (igL  798.  7M)  ad 
Sfkigiuki  Soot  M 
■peda  albed  to  tliaH  m 
nooped  under  tha  gam 
L^idodmdnm  (>j.^  • 
tokit,  mod  iiAf^  a  tree) 
(figi.  800,  801).  Thcyy 

pboebetWMa  Ow 


FIC-  7».—lft<itoiUm  (Wddito 


nc-aoi. 


wtlh  ita  '4i*'iMi*riHn>  ma^  mm 
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yoopodiaceiB.  Their  leaves  are  arranged  in  the  same 
ime  of  the  Coniferse,  and  their  scars  are  similar.  Their 
furcate  like  Ljxopodincesc.  They  occur  in  the  form 
itu  trunks,  20  to  45  feet  high,  with  linear  or  lanceolate 
801)  like  those  of  some  species  of  Ljcopodium  and 
be  stem  consists  of  a  thin  cuticle,  a  double  cellular 
w  vascular  cylinder,  and  a  pith.  The  tissue  in  the  outer 
double  cellular  zone  is  arranged  like  that  of  ferns,  the 
nder  is  about  ^  of  an  inch  thick,  and  consists  of  polygonal 
d  with  lines,  while  the  pith  is  composed  of  fusiform  cells. 
%  marked  with  rhomboid  and  orbicular  scars  (dg.  800). 
ike  fruit  is  said  to  occur  in  a  fossil  form  called  Ltpidoa- 
under  this  name,  as  well  as  that  of  Strobitiles,  the  fruit  of 
Dt  plants  seems  to  be  included.  Lepidoplnjllum  is  said  to 
f  some  Lepidodendron,  and  Ulodendron  is  an  allied  genus. 
gmaria  (or/yus,  a  mark  or  impression)  is  a  fossil  genus, 
f  which  abound  in  the  coal  measures.  They  occur  gen- 
bed  called  the  Undcrclay.  Sligmaria  ficoida  (Bg.  802) 
ion  species.  It  consists  of  a  dome-shaped  ma^is  sending 
i  and  pitted  branches,  which  divide  dichotomously,  and 
»  30  feet.  Slender  processes  are  given  off,  which  appear 
hoUow  (fig.  802).     These  processes  (called  (istular  roots), 


ngled  mass  traversing  the  argillaceous  lower  bed  in  every 
[n  Stigmnrias  three  tissues  are  met  with,  vascular  tissue 
inner  part  of  the  cylinder,  ligneous  forming  the  wood, 
tissue  forming  a  broad  cortical  zone,  as  well  as  the  central 

nuii  Seoiila;  *  bnuicb  tttriiiK  off  flitular  Xa.'nm,  wbtcb  trarene  the  nodcrcU; 
lirU  pichydenna:  ttio  atmi  mtrkwl  with  ton,  sad  Haled  lonKtmdlnaUr. 
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portion  or  pith.  Some  think  that  the  rtorea  of  fossil  fbd  in  '. 
and  America  are  mainly  due  to  the  presence  of  this  pU&t. 
are  no  plania  of  the  present  day  which  resemble  Stigmaiias. 
maria  ficoides  has  been  found  to  be  the  rhizome  and  roots  of  a  i 
of  Sigillaria.  Specimens  uf  the  latter  have  been  diaoorered  i 
erect,  and  connected  with  Stigmarias. 

1189.  SigiUaria  {sigillum,  a  seal,)  is  another  plant  which  app«an' 
to  have  aided  in  the  formation  of  coal.  It  occurs  in  the  form  of  con- 
preased  stems,  attaining  a  height  of  40  to  50  feet,  and  a  bremdth  of  i 
feet.  The  stems  are  fluted  longitudinally,  and  marked  M  regular  is- 
tervals  by  single  or  doable  scars,  the  remains  of  the  leaf  iiMUtim 
(fig.  803).  Some  suppose  Sig^arias  to  be  alhed  to  Tree-ferm,  odm 
to  Coniferse.  Brongniart  says  they  resemble  Zamia  integrifolia,  ind 
appear  to  predominate  in  the  middle  and  superior  beds  of  the  omI  fiir- 
mations.  King  thinks  that  they  are  intermediate  between  Ferns  tad 
Cycadacea>,  that  the  fronds  called  Nenropteris  constitute  their  faiaet, 
while  Stigmarias  are  their  roots-  They  have  a  medullary  Awth  ia 
the  shape  of  apparently  isolated  bundles,  and  vessels  intemicdiak 
between  true  spiral  and  scalariform.  The  bark  is  said  to  be  eompoMii 
of  two  different  layers,  thus  giving  rise  to  different  iiiipuMioni  Tbt 
fiuTOWs  or  fluted  marks  are  due  to  the  arrangement  of  tbe  leaves  o* 
the  stem.  King  says,  that  if  in  imagination  we  delineate  a  dianaciM 
stem  of  any  height  between  12  and  100  feet,  crowned  with  a  pn- 
dant  fem-Uke  foliage,  furnished  with  wide  spreading  thicklj  fibnll«i 
roots,  and  growing  in  some  densely-wooded  swamp  of  an  aoeuDi  Jfi*- 
sissippi,  we  will  then  have  formed  a  tolerably  cIoM  reMonliaB  cf  ■ 
Sigillaria  vegetating  in  its  true  habitat. 

1190.  Calamites  (x«>«/m(,  a  reed),  another  coal  foasii  plaal,  oaoni 
in  the  form  of  jointed  fragments,  originally  c)'lindrical,  and  psksp 


hollow,  but  now  crushed  and  flattened  (fig.  810).    The 
branched  (&g.  805\,  and  there  appears  to  have  bea  a  ■' 
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and  bark.  Their  internal  cavity  seems  to  have  been  separated  by 
horizontal  partitions  at  the  articulations,  the  intervals  between  the 
articulations  becoming  smaller  towards  the  ends  of  the  branches.  Both 
steins  and  branches  are  ribbed  and  furrowed  (fig.  804).  Some  refer 
the  numerous  species  of  Calamites  to  Equisetacese,  but  the  presence  of 
wood  and  bark  has  led  others  to  place  them  among  Dicotyledons. 

Some  interesting  fossil  Cociferas,  included  under  the  names  Pirates 
and  Araucarites,  are  found  in  the  carboniferous  sandstone,  as  in  Craig- 
leith  Quarry,  near  Edinburgh.  The  specimens  found  in  Craigleitb 
have  been  referred  to  Pinitea  Withami  and  vMduUare  of  Lindley  and 
Hutton  (Araucarita  of  Goeppert,  and  Dadoxylon  of  Endlicher).  Some 
of  these  seem  to  be  allied  to  the  Araucaria  tribe;  for  instance  to  Eutasaa 
excelsa,  the  Norfolk  Island  Pioe.  Their  wood,  under  the  microscope, 
exhibits  the  punctated  appearance  and  other  characters  of  Coniferae 
(figs.  806-809),  and  the  disks  are  oflen  in  two  or  more  rows  (6g.  808). 


Some  specimens  have  been  found  upwards  of  70  feet  long.  These 
Coniferae  seem  not  to  have  been  associated  with  the  Sigillarias  and  the 
other  plants  which  abound  in  coal  seams.  Tlicy  probably  flourished  in 
the  neighbourhood,  and  were  at  times  transported  to  these  localities. 
A  peculiar  kind  of  fossil  fruit  called  Tngonocarjnim,  resembling  that 
of  a  Paloi,  has  been  found  in  some  of  the  carboniferous  sandstones. 
Ndggeratliia  and  Flabellaria  have  been  referred  to  species  of  Palms,  but 
Brongniart  considers  them  as  Cycadaceous.  Lyginodendron  (xvyinof, 
wicker  work,)  is  a  peculiar  coal  fossil  discovered  by  the  Rev.  Mr. 
Landsborougb  in  Ayrshire,  and  described  by  Mr.  Gourlie.     Its  im- 

nc*  tM-tM—Ttu  tlnietiiw  of  wood  lo  recent  Conlhne,  to  ISostnte  Ilia  appMnncoi  pm- 
MBted  br  nnK  Ibaall  voo^ 

Fig,  8w— Truinem  aecdoii  of  i  plM«  ofOonlferoos  wood,  of  tbe  natural  ains. 

FIc.  807 A  aoethm  of  tbs  aania  wood  aeen  undar  tbe  microacoiie.    Tba  medallarr  rajra  and 

voooj  tabea  awn  wlthont  any  large  poroua  veaaela 

fig.  80S.— Longitndlnal  asctlon  of  the  aame.  In  tbe  direction  a  c  magnified.  A  mednBarT  nr 
■MB  cnaalag  the  woody  tnbea,  which  are  nurked  bjr  dlika,  In  one  or  more  rowa. 

Pig.  M*.-^tian  of  tbe  aame  in  tbe  dlrccUoo  a  i,  pupeadlcnjar  to  ttaa  medullary  ray^  which 
an  aeen  at  interfala  between  tba  woody  flbtcc 
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preesion  coDsUta  of  rounded  narrow  twigs,  which  eros  cadi  tA» 
like  the  parts  of  an  osier  basket.  Sternbergia  is  •  pecaliar  foail,  ent- 
Eisting  of  borizoDtal  plates,  which  are  held  together  hj  soiae  epo- 
DectioD  in  the  axis,  ^mn  luuk  upun  it  as  allied  to  Dracania ;  others 
regard  it  as  fossilized  dbcoid  pith.  It  may  be  remarked,  is  gen«nL 
that  the  Carboniferous  flora  is  uniform,  or  nearly  so,  in  all  port*  o^ 
the  globe  where  carboniferous  fossils  have  been  obtained,  riz.  th« 
whole  of  western,  northern,  and  eastern  Europe,  North  America,  froia 
Alabama  to  Melville  Island,  various  districts  of  Asia,  Eastern  tkW- 
tralia,  and  Van  Diemen's  Land,  and  probably  the  Asiatio  IwImiHif. 

1191.  As  the  great  mass  of  fossils  in  the  coal  formation  eeaiai 
principally  of  ferns,  Brongniart  has  been  led  to  draw  conclunooi  ■  to 
the  chmate  of  the  globe,  at  the  time  when  the  cool  fossils  grew.  Pent 
of  the  present  day  thrive  best  in  a  moist  insnlar  climate,  and  many  of 
them  occur  in  tropical  climates.  Hence  Brongniart  co^jectort*  thu 
at  the  coal  epoch  the  surface  of  the  earth  consisted  of  a  aeziea  of  iibadi 
in  the  midst  of  a  vast  ocean,  and  that  the  temperature  wm  lugbff 
generally  than  that  of  the  present  day.  In  the  forests  of  tb«M  UiM 
lofly  Lepidodendrons  would  occur  with  their  delicate  and  (cathery 
fronds;  Sigillarias,  with  their  fluted  stems  and  enormous  matted  nxti; 
Calamites,  with  their  singular  branches;  Tree-ferns  a&d  Coei&riKS 
plants,  resembling  the  Norfolk  Island  Pine,  and  towering  100  fat 
above  the  rest  of  the  forest.  He  also  thinks  that  the  immense  depcM* 
of  carbon  at  that  epoch,  warrant  the  conclusion  that  the  air  caB/uiati 
a  large  amount  of  carbonic  acid.  These  conclusions  are^  of  oonxir, 
mere  hypotheses.  In  regard  to  the  temperature,  it  may  bfl  immLwI. 
that  there  is  no  evidence  from  the  nature  of  the  flora,  of  ■  ■aritcd 
increase  of  temperature  at  the  coal  epoch.  In  New  Zealand,  wlncii  i* 
in  a  latitude  the  same  as  that  of  a  great  part  of  Europe,  a  ▼ety  lll|t 
proportion  of  the  vegetation  consbts  of  Acrogenoos  plant*.  Feiw  IM 
their  allies,  in  that  country,  cover  immense  districts,  "T^t**^  ^ 
grasses  of  other  countries,  and  giving  a  marked  character  (O  aO  ik' 
open  land.  Some  of  the  ferns  attain  a  height  of  80  or  40  fttC,  mi 
occur  in  groups.  Uemitelia  capensis  too,  a  Tree-fern  foond  at  tW 
Cape,  was  also  seen  by  Gardner,  at  an  elevation  of  6,000  (etl,  on  tW 
Organ  mountains,  thus  showing  a  capability  of  enduring  a  great  tag* 
of  climate,  and  warning  us  against  hasty  conclusions  oo  the  ■vl^ecK' 
the  temperature  of  the  world  at  the  coal  epoch. 

Dr.  Hooker  thinks  that  the  prevalence  of  ferns  may  be  rvgardcd  *i 
a  probable  evidence  of  the  paucity  of  other  plants,  aad  the  gtBcni 
poverty  of  the  whole  flora  which  characterized  the  fbraation.  Be  ii 
led  to  these  conclusions  from  observing  the  mode  in  which  the  ttBB 
in  Van  Diemen's  I^and  and  New  Zealand  monopolize  tb«  soil, 
plants  of  a  larger  growth  on  the  one  hand,  and  odmittniK  no 
growth  of  smaller  species  on  the  other.     La  New  ZeaJaaa  Im  hat  td- 
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lected  36  kinds  of  ferns  on  an  area  not  exceeding  a  few  acres ;  they 
gave  a  most  luxuriant  aspect  to  the  vegetation,  which  presented 
scarcely  a  dozen  flowering  plants  and  trees  besides. 

1192.  Some  have  supposed  that  the  plants  of  the  coal  fields  have 
been  drifted  into  basins,  others  that  they  grew  in  the  spots  where  they 
are  now  found.  Beaumont  thinks  that  all  the  vegetables  which  are 
□ow  converted  into  coal,  grew  in  swampy  islands,  covered  with  a 
luxuriant  vegetation,  which  accumulated  in  the  manner  of  peat-bogs; 
that  those  islands  having  sunk  benpath  the  ocean,  were  there  covered 
with  sand,  clay,  and  slielLs,  till  they  again  became  dry  land,  and  that  this 
operation  was  repeated  in  the  formation  of  each  bed  of  coal.  The 
ooeorrence  of  stems  of  trees  in  an  erect  state  (fig.  810),  appeared  to 


m- 


him  to  confirm  the  view  that  the  trees  were  in  situ.  Ansted  says,  that 
fjtbough  many  trees  are  found  in  the  coal  measures  in  an  erect  or 
highly  inclined  position,  there  is  no  reason  for  believing  that  they  grew 
on  the  spot  where  they  are  met  with.  He  rather  thinks  that  they 
have  been  caught  or  stopped  in  their  passage  down  a  rapid  stream,  and, 
like  the  snags  in  some  of  the  great  American  rivers,  have  been  detained 
till  the  lower  portion  was  firmly  embedded  in  the  rapidly  forming  sand- 
stone. The  embedding  of  stems  in  strata  of  sandstone,  is  similar  to 
what  Gardner  saw  near  the  mouth  of  the  Rio  San  Francisco,  where 

FI».  810.— VsrtloU  itann  ct  tadl  tnso,  OUnUtas  dUedy,  found  In  the  Ooil  mtanrn  of 
TnuL  ntv  8«lni  EUcium. 
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coco-DUt  trees  were  found  with  their  stems  immersed  to  the  i 
50  feet  or  more  in  the  embankment  of  sand  which  stretchei  i 
shore.  Phillips  remarks,  that  the  condition  of  the  plaot*  wl 
pose  the  coal,  the  general  absence  of  roots,  the  fngmenlny 
the  stems  and  branches,  the  dispersed  condition  of  the  lepandblagifMit' 
all  contirm  the  conclusion  that  the  plants  have  been  swept  dowB  fraa 
the  land  on  which  they  grew  by  watery  current*,  often  1 1  |iiKtil,  nd 
depodted  in  basins  and  large  estuaries  of  the  sea,  or  periiaps  tarelyia 
lakes  of  fresh  water. 

1 1 93.  The  nature  of  the  vegetables  which  appear  pecnlisr  to  lb* 
Permian  period,  M.  Brongniart  believes  b  far  from  beuig  deienmti 
in  a  positive  manner,  in  consequence  of  the  uncertainty  whidt  ii 
attendant  on  the  period  of  certain  geological  formations.  On  aooaait 
of  these  doubts,  M.  Brongniart  indicates  three  separate  flon«.  Id, 
The  Flora  of  the  bituminous  slates  of  Thuringia,  composed  of  AJgK 
Ferns,  and  Conifene.  2d,  The  Flora  of  the  Permian  aandstoMi  at 
Russia,  which  comprehends  Ferns,  Equisetaces,  LycopodtaeeK,  aod 
Noggerathiie.  Ad,  The  Flora  of  tlie  slates  of  Lo<l£ve,  which  it  eoa- 
potied  of  Ferns,  Asterophyllites,  and  Conifene.  It  it  obaenred  ihtl 
many  of  the  fossils  met  with  in  the  bituminous  sJatea  of  Thuriadit 
appear  to  be  marine  plants,  and  that  hitherto  no  species  oocBinas  w 
these  localities  has  been  found. 

1194.  II.  Belsn  of  tke  CnnnMpernu. — In  the  Carbooiferoal 
period,  the  Acrogenous  Cryptogams  were  found  to  predoiuinate,  vln)* 
the  Gymnospermous  Dicotyledons  were  less  numetont.  Id  thb  leigB, 
on  the  other  hand,  the  Acrugens  are  less  nomerous,  and  the  Gymao* 
sperms  almost  equal  them  in  number,  and  ordinarily  (arp«n  than  ia 
frequency. 

The  reign  of  the  Gymnospermous  Dicotyledons  is  divided  into  tw) 
periods:  the  fint,  in  which  the  Conifene  predominate,  while  the 
CycadaoetB  aoaroely  appear ;  the  second,  in  which  the  latter  &iiiijy 
preponderates  at  regards  the  number  of  spedea,  and  the  frequency 
and  variety  of  generic  forms.  Cycadacea  occupied  a  mora  impomtt 
place  in  the  ancient  than  in  the  present  vegetable  world.  They  ex- 
tend more  or  less  from  the  Coal  formation  up  to  the  Tertiary.  Thvy 
attain  their  maximum  in  the  Lias  and  Oolite. 

1 1 95.  Brongniart  bcheves  th«  Vosgesian  period  not  to  har*  htm 
of  long  duration,  and  to  comprehend  only  tlie  variegated  laiyV— li 
properly  so  called,  or  the  Red  Sandstones  and  oongTomeralM  of  iht 
Triassic  system.  It  is  characterized  by  the  existence  and  preteoet  tt 
pectdiar  fema,  such  as  Anomopteris  and  Crematopteris ;  while  Gym- 
nospermous plants  are  represented  by  the  genera  VoUiia  and 
Haidingera,  Zamites,  Ctenis,  .^thophyllum,  and  Schizoaenra.  Sif^ 
larias  and  Lep\dodendioas  disap(iear.  Stems  of  atborcMCBt  Cen»  an 
frequently  met  •w\v\4. 

1 196.  The  3uiasstc  v>eno^o('%Tw^i9^»xC>a&id»i^Mk--\.'t«it.Cai|(n( 
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Epoek,  whose  vegetable  forms  connst  of  AIgs,  Ferns  and  Eqnise- 
Ucese,  Cycadete  and  Coniferte,  and  also  of  two  doubtful  Monoco- 
tyledons (Palaeoxyris  and  Preisleria).  2.  The  Lias  Epoch,  whose 
esseotial  characters  are  the  great  predominance  of  Cycadeae,  and  the 
existence  among  the  ferns  of  many  genera  with  reticulated  venation. 
3.  The  Oolitic  Epoch,  which  furnishes  Algte,  Ferns,  Marsileacea:, 
Lycopodiacea;,  Equisetaceic,  Cycadeo:,  and  Coniferie.  The  distinctive 
characters  of  this  epoch  are — amongst  the  Ferns,  the  rarity  of  reticu- 
lated venation  so  common  in  the  Lias  ;  the  greater  approiich  of  the 
CycadeK  in  character  to  those  now  existing ;  and  the  greater  fre- 
quency of  the  ConiferiE.  4.  Tlie  Wealden  Epoch,  which  is  character- 
ized in  the  north  of  England  by  the  abundance  of  the  Fern  called 
Lonchopteris  Manteliii.  and  in  Germany  by  the  predominance  of 
the  Conifer,  denominated  Abietites  Linkii,  as  well  ns  by  numerous 
Cycadaceffi. 

1197.  F*Mll  FUnta  of  Ike  Hecandary  Mlraui. — The  plants  of  the 
Secondary  series  of  strata  are  thus  shown  tu  be  different  from  those 
of  the  Carboniferous  system.  The  Siig- 
marias,  Sigillarias,  and  Lepidodendrons 
oeue,  and  are  replaced  by  ferns  and 
their  allies.  Plants  of  the  Zamia  trii 
occur  along  with  some  ConiferBB.  Tl 
pinnated  frond  called  Pteropht/llum  ((i 
811),  appears  to  belong  to  a  Cycad.i- 
ceous  plant  allied  to  Zamia,  while  VoU- 
tia  (fig.  812)  and  Pence  seem  to  be 
Coniferous  genera.  la  the  secondary 
formations,  generally,  there  are  no  true 
coal  fields,  although  carbonaceous 
matter,  in  the  form  of  imperfectly 
bituminized  lignite,  is  found  deposited 
occasionally.  Notwithstanding  the  ab- 
sence of  true  coal,  the  sandstones  and 
shales  of  the  Oolitic  system  contain 
numerous  fossil  plants,  which  in  their 
form  and  character  seem  to  be  a  tran- 
sition   between    the    Palceozoic    flora, 

and  that  of  more  recent  formmions.  In  the  upper  Oolite  at  Port- 
land, there  is  a  bed  of  earthy  brown  matter,  about  a  foot  in  thick- 
ness, commonly  known  as  the  Dirt-bed,  in  which  there  is  an  assem- 
blage of  silioified  stumps  of  large  trees  (fig.  813).  They  are  generally 
in  an  erect  position  (fig.  814),  and  appear  to  be  in  siiu.  They  are 
probably  Cycadacese.     Plants  of  this  natural  family,  in  the  form  of 

Fir  Sll — PtcrophjUnm  Flclslageill,  ipiwTaitlx  tbe  (rood  of  »  ftwU  Cyndacesu  plaatiJUbl 
to  SUmU. 
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Zamite*  (fig.  816),  MarUeltia  (fig.  814),  CycadUes,  and 

(fig.  815),  may  be  said  to  characlerize  the  fossil  floi«  A  the 


oolite  beds.     These  plants  take  the  place  of  the  Lepidodeodroot  ■ 
Sigillarias  of  the  carbonifproos  period.     The  stems  are  found  witival 


«n 
any  leares  attached,  but  some  stippose  that  the  fronds  called 
are  the  leaves  of  some  of  tlie  species.  The  occurrenoe  of  dkeM  I 
pical  forms  seems  to  indicate  a  warmer  climate  than  now 
Britain.  There  are  6  existing  genera  of  CycadacesB  {%  lOiT).  T*o 
of  these  are  represented  in  figs.  817,  818,  showing  the  fonu  of  cb« 
stems  and  leaves  or  fronds.  There  are  5  fossil  ones  auiaufcg  H 
authors.  The  fossil  Cycadaccse  known  up  to  1845,  aod  dkliafMM 
by  specific  names,  amount,  according  to  Goeppert,  to  78.  ^T'^f^ 
these  are  9  stems  or  stipes,  65  fronds,  and  4  fructifloitMii&  nt 
genera  are : — 

Fl(  *I2  — Volula  belerapliylU,  one  of  Uu  Ibntl  eanltara  of  lb«  Tl1«ailc  i 

f\t.  81S  — Tltc  mrt-bed  of  tte  ItUnd  orPortlaad,  mnttlnlBi 
tnc*  poalllon 

n«  814.— UiBttlUk  oMUmn^k  V.Ciaa«>Mii«.<a»Att« 
Olft*M^ 


^W— Ptcrophjplluni  Wim*inM>nl.  Ihc  frond  ofom  of  Ibe  ft>«n  CymliMB: 
'  ^*—  Mmllet.     One  of  the  fogdl  CTCi>dac«ie. 
ftl^Cyeat  rtToliitu,  ono  of  tlic  «p«lM  of  Cje—  of  Ihe  pnient  don  of  tlM  (lobe,  with  la 

l^lfl*  *e«n  •nd  pinnate  froodt 

FIc  018  -Zaml*  punfcu,  ooe  of  Ih*  CycadMta  at  jircMDt  (xliUns  on  tDe  Rioto. 
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Cycaditos,  11 
Zamitcs,  28 

Zamiostrobiu,  4 
PtorophyUum,  S3 
NiUoniai^  12 


Stems 
..     4  .. 
..     6  .. 


Fnm(U 
...     7  ... 
...  23  ... 


3S 
IS 


78  9  66  4 

To  this  some  add  Mantellia  and  Paloeozamia,  The  greater  number  a 
these  is  found  in  the  Oolite  and  Lias.  In  the  inferior  Oolites  «re  ubo 
seen  peculiar  Coniferse,  belonging  to  the  genus  BrachyphyUum  (fir 
819),  and  a  plant  said  to  be  a  true  Eqoisetum  (fig.  820).     The  ibnl 


Flora  of  the  Wealden  formation  resemble*,  in  many  rcspgcM,  ihatef 
the  Oolitic  system.  Fronds  of  ferns,  leaves  of  Ckinifera  {Sf/mtafk/i- 
ium),  and  of  Cycadaceaj,  occur  along  with  some  FucoidsL  Thoeot 
also  silicified  coniferous  trunks,  and  two  peculiar  genem  OBtlcd  OtA- 
raria  and  Eiwiogenilea.  The  former  is  an  arboresoent  plant,  harinj 
its  bark  formed  by  the  union  of  the  bases  of  the  leaves,  and  coTm^ 
by  distinct  scales.  The  latter  is  apparently  a  Monocotyleijoo,  perfaip) 
allied  to  Palms.  Some  fruits,  resembling  those  of  Palms,  ar»  alio 
found.  In  the  Cretaceous  system,  there  occur  foamlized  IKcMJt^ 
donous  leaves  and  fragments  of  wood,  marked  by  peiforatiani  ft 
marine  animals.  Some  of  the  Dicotyledons  are  Ootuferoa%  Oikv 
Cycadaceous. 

1198.  Ill — RHgn  or  iiM  A ■(•••»*'»■■— The  >'  .<  duneM 

of  this  last  transformation  of  the  vegetation  of  th>'  th#i 

ance  of  Angiospermous  Dicotyledons,  plants  which  ^ymnitntt 

JUt.  810.— Brjcbj-phjUom,  •  Caoirntnu  iniiu  of  (b»  OoUUe  Sjitca. 
rif.  W).— Kquiirnui  colniBun,  t  foaul  ipcae*  oftlic  UuUt* 
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an  three-fonrtbs  of  the  present  flora  of  the  globe.  In  this  reig^, 
Brongniart  distinguishes  two  great  periods — 1st,  The  Cretaceous 
period,  a  kind  of  traiisition  period  between  the  reign  of  Gymnospenns 
and  Angiosperms.  The  chalk  flora  is  characterized  by  the  Gymno- 
sperms  almost  equalling  the  Augioepermous  Dicotyledons,  and  by  the 
existence  of  a  considerable  number  of  Cycadaceie,  which  do  not 
appear  in  the  Tertiary  period.  The  genus  Credneria  is  one  of  the 
characteristic  ferns.  2d,  The  Tertiary  period,  presenting  all  the 
characters  arising  from  the  prtdominance  of  Angiospernious  Dicoty- 
ledons and  Monocotyledons.  The  Pucoidean  Epoch,  which  seems  to 
form  the  natural  limit  between  the  cretaceous  and  tertiary  periods,  is 
cliaracterized  by  deposits  rich  in  Algae,  of  a  very  peculiar  form.  M. 
Brongniart  has  not  found  land  plants  mingled  with  these  marine 
species,  nor  does  he  believe  that  fossil  woods  have  been  met  with. 

1199.  The  Tertiary  period  is  characterized  by  the  abundance  of 
Angiospermous  Dicotyledons,  and  of  Monocotyledons,  more  especially 
Palms.  Angiosperms  in  the  Tertiary  period  are  found  greatly  to 
exceed  Gymnosperms.  At  the  Cretaceous  epoch,  Cycadea;  and  Coni- 
fers, allied  to  the  genera  inhabiting  tropical  regions,  existed  ;  during 
the  Tertiary  period,  the  Cycadeae  appear  to  have  been  completely 
wanting  in  £urop>e.  M.  Brongniart,  having  divided  the  Tertiary 
period,  as  regards  plants,  into  the  Eocene,  Sliocene,  and  Pliocene, 
believes  that  we  shall  find  the  number  of  species  in  the  great  divi- 
aioos  are  thus  distributed  in  these  three  Floras : — 


I 


CluKi  ud  Sab-CUud. 

MioaaeEpoc)!. 

Pliixeae  Epodi. 

TballogenBB   

IS 
17 

83 

40 

t03 

6 

4 

26 

19 

78 

6 

7 

4 

81 
164 

Acrogeoi* 

Monocotyledooes ... 
Dicotjlcdooea — 

GjrmnospemuB... 

Angiospermc  ... 

209 

133 

212 

In  the  Eocene  formation  the  fossil  fruits  of  the  Isle  of  Sbeppey 
increase  the  number  of  Phanerogamous  plants. 

1200.  With  regard  to  the  characters  drawn  from  vegetable  forms 
during  these  three  epochs,  the  most  remarkable  appear  to  be — 1st, 
In  the  Eocene  period,  the  predominance  of  AlgK  and  marine  Naia- 
daceae,  such  as  Cauliuites  and  Zosterites ;  the  existence  of  a  great 
number  of  extra  European  forms,  especially  of  fruited  «M<c!(i  ^a'^Kv^j^- 
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dites,  Legutninosites,  Cucumites,  and  Uightea.  2d,  In  regud  to 
Miootne  epoch,  the  abundance  of  Palms,  such  as  Flabellaria 
Phoenicites,  and  other  plants  of  warrn  climates,  with  others  of  t«apt> 
rate  and  cold  climates,  such  as  Amentiferous  fonns.  3d,  The  PKraw 
epoch  is  known  by  the  great  predominance  and  variety  of  DiootjrW- 
does,  the  rarity  of  Monocotyledons,  and,  above  all,  the  abwMC  (t 
Palms,  as  well  as  the  general  analogy  of  the  forms  of  these  aim 
with  those  of  the  temperate  regions  of  Europe,  North  Amerios.  nd 
Japan, 

1201.  FomII  Planu  of  the  TcMlaiT  Romia. — From  thoo  ntwril 
tions  it  may  be  inferred  that  with  the  Chalk  formation,  the  anocBt  eOD- 
dition  of  organized  beings  appears  to  have  ended,  and  a  new 
commence  in  the  Tertiary  series.  The  plants  of  the  Pal: 
Secondary  series  are  all  extinct  Those  which  occur  in  the 
are  totally  different  from  all  that  have  previously  appeared.  With 
chalk,  Ansted  says,  we  close,  as  it  were,  one  great  volame  of  tha 
tory  of  animated  creation.  Everything  up  to  this  point  belongs  to 
past;  everything  on  this  side  of  it  may  be  ranked  among  iodi 
the  present.  New  forms,  new  types  of  organization,  co) 
different  habits  and  altered  circumstances,  now  replace  tboM 
have  passed  away.  The  conditions  under  which  animala  sad 
tables  lived  were  changed,  and  a  new  epoch  commenoed  tipoo 
earth. 

1202.  Except  a  few  doubtfiil  fossils  of  the  lowest  orguiBUiai^ 
there  are  none  common  to  the  secondary  and  tertiary  periodic    ~ 
tertiaiy  series  are  well  seen  in  the  south  of  Europe,  Asia,  and  / 
In  Britain  the  tertiary  deposita  are  met  with  in  the  London 
Hampshire  and  the  Isle  of  Wight,  the  Suffolk  and  Norfolk  Cx«^ 


tiwl 


Ftci.  ffil-(u;.— sirncture  oTordlnuy  Dleotjrledonoai 


•tnlsd  br  aomo  Icrtlanr  (bull  woodj. 
Fl*.  Ml.— Portion  of  •  ~ 


-,-  _.     i '-  7 -  DIcotTledoDooi  (ExofCDou)  ftem  cat  tmrnmrntr.    MUv«i  Mm 

••«B»npDk!otyl5*«i»«ia*rtathlfr«^ftoniCoiilll»rw.  wvmwm,,^^    w 

•iliS:  "^-I^illiodOul  MCtlon  or  file  wma  la  tha  IIm  a  ■,  ptrptndJeate  ••  Ikt  wMtor 
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iD  tbe  Till  of  the  CHyde.     The  London  clay  contains  numerons  fruits 
belonging  to  many  hundred  species  of  plants.     The  first  tertiary  land 


of  which  we  have  knowledge,  seems  to  have  been  richly  clothed  with 
plants.     The  strata  are,  generally  speaking,  rich  in  fossils.   The  stems 


ng.  8M.— fjftftf  of  BU  onknovn  fii«»tl  Eiin  nl  I  lie  middle  Icrtlnry  et*"<^h. 
ffl^  OS.— Loftf  of  GumplonU  aruUloba,  Aa  Ainentaceons  pUnC  of  the  aune  epoch. 
fIS.  tot  — Section  of  ■  rrcent  PtUo  lUEia,  to  ihow  Its  •cnctora.  Tlie  dark  tfoli  auiUog  nten- 
Itr  bnsidlflt  la  the  mldit  of  cellular  tUeoe. 
n^  dST.— A  portion  of  tile  nine  majnilfle*],  to  thow  the  vucnlar  bnndlet. 
Tic.  II2<1— PumKltw  Luniaoaia    Leaf  lA  t  MotuxotYleaoik  nnmXiWnf, «.  Viteu. 
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and  leares  appear  to  be  those  of  Dicotyledons,  little  difivriog  from  tbe 
plants  of  the  present  day  (tigs.  821-825).  In  tbe  brown  omI  «f  tUi 
series,  the  structure  of  the  wood  is  evident,  and  distinctly  exogenom 
(figs.  821-823),  and  there  are  oilen  associated  with  it  learei  of 
Poplars,  Elms  (fig.  824),  and  other  forest  trees.  The  fossil  planb  of 
tbe  Isle  of  Sbeppey  have  been  examined  by  Bowerbank,  and  him 
led  to  the  determination  of  several  hundred  species  of  plants,  aQ  of 
them  extinct,  and  all  resembling  those  of  wanner  climates; — bviu  of 
Nipadiiea  {Pandanocarpum),  a  fossil  plant,  allied  to  Nipa,  ooe  of  tht 
Fandanaceae ;  Highlea,  a  five-seeded  fruit,  probably  Malvaoeotis;  also 
the  fruit  of  a  Proteaceous  plant,  and  of  species  allied  to  Canna,  Cufloa- 
ber,  and  the  Leguminosae  and  Conifers  of  the  present  daj.  To  Moe 
of  them  the  names  of  Cupanoides,  WethertUiOt  Cueumka,  and  Mim- 
tiia,  have  been  given.  In  soaie  of  the  tertiary  formationa  then  ooeor 
pieces  of  wood,  which  present  the  structure  of  that  of  Pepper-piaoti 
and  of  Palms  (figs.  826,  827),  and  there  are  aUo  leaves  which  ban 
tbe  flabelliform  appearance  of  Palm  leaves,  included  under  tbe  nam 
of  PalmacUa  (fig.  828).  Specimens  allied  to  Chara  are  ako  heai, 
with  their  fructification  denominated  GyrogohiUs.  Above  tbe  Mflkiy 
strata,  and  forming  a  continuous  series  with  the  fomiatiioiu  of  tbe 
present  day,  occur  the  suiierficial  deposits  or  the  Pleistoeme  (■mlitirm, 
most,)  group.  They  are  ascribed  to  the  violent  actioD  Vt  wmtcr,  nd 
are  sometimes  called  DiluviaL 

1203.  There  have  thus  occurred  in  this  earth  snooeanTe  depaiti 
and  creations  of  plants  and  animals^  These  deposita  have  ben  Ttn- 
ou&ly  altered  and  distributed,  but  all  bare  proceeded  opoa  ooa  gnad 
and  harmonious  principle,  and  all  speak  the  same  langQagOb  Thef 
tell  us  of  changes  which  have  taken  place  during  tbe  prepantioa  9 
this  world  for  the  abode  of  man,  the  noblest  of  the  Great  CHator*! 
works.  Many  are  afraid  to  enter  upon  the  inveatigations  of  PiiMB- 
tology,  from  a  mistaken  idea  that  they  are  at  variance  with  Qeiipmia 
We  need  not  fear,  however,  that  in  prosecuting  our  saentifto  ttttudHt, 
we  shall  ever  arrive  at  a  point  where  the  knowledge  of  Baton  aiB  bt 
found  at  variance  with  the  truths  of  Scripture.  Tbe  Bora  aadb  ii 
studied,  the  more  shall  we  find  occasion  to  admire  tbe  hmMWOBj  that 
subsists  between  them,  and  the  beautiful  light  of  ilhmia<k» 
they  reciprocally  shed  on  one  another. 


For  fmtber  details  on  tita  ntdeet  of  Foafl  Botn^, 
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tWiWictiCT  GmUicIi^  fcr  1847,  and  in  tlM  Qoat^  J««aal  «f 
Soenly,  ToL  T.,  Kny'i  Papen  oa  tfa*  C^  Forib  ia  ikaUMaq] 
Joanuli  Hookw^  Paper*  in  ihr  {UfxMt  of  Ik*  Gooiogiaal  8aiM|  of 
Daa«r,G«ona  ?\aataraafaHaiiiai,aod  Chlofis  pnlagoai 
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I. — On  THE  Use  of  the  Microscope  in  Botanical  Reseahchm. 

1204.  The  Microscope  is  a  most  important  instmment  in  education. 
It  is  essential  for  the  due  nndetstanding  of  the  structure  and  physiology  of 
pUntB.  The  study  of  the  microBcopical  structure  of  organized  bodies  is 
termed  Uittology  [trrt,  a  veh  or  tissue,  and  Xiy^,  discourae).  Dr. 
Carpenter  remarks : — "  The  universe  which  the  microscope  brings  nnder 
our  ken,  seems  as  unbounded  in  its  hmit  as  that  whose  remotest  depths 
the  telescope  still  vainly  attempts  to  fathom.  Wonders  as  great  are  dis- 
closed in  a  speck,  of  whoso  minuteness  tlie  mind  can  scarcely  form  any 
distinct  conception,  an  in  the  most  mysterious  of  those  nebulee,  whose 
incalculable  distance  baftlts  our  hopes  of  attaining  a  more  minute  know- 
ledge of  their  constitution.  And  the  general  doctrines  to  which  the 
labours  of  microscopists  are  manifestly  tending,  in  regard  to  the  laws  of 
organization  and  the  nature  of  vital  action,  seem  fiilly  deserving  to  take 
nnk  in  comprehensiveness  and  importance  with  the  highest  principles  yet 
attained  in  physical  or  chemical  science.  It  is  by  pursuing,  by  the  aid 
which  the  microscope  alone  can  afford  to  his  visual  power,  the  history  of 
the  organic  germ,  from  the  simple  and  homogeneous  form  which  seems 
oommun  to  every  kind  of  living  being, — either  to  that  complex  and  most 
heterogeneous  organism  which  is  the  mortal  tenement  of  mim'a  immortal 
•pint,  or  only  to  that  humble  Protophyte  or  Protozoon,  which  lives,  and 
prows,  and  multiplies,  without  showing  any  essential  advance  upon  its  em- 
bryonic type,  that  the  physiologist  is  led  to  the  grandest  conception  of  the 
unity  anci  all-comprehensive  nature  of  that  creative  design,  of  which  the 
development  of  every  individual  organism,  from  tlie  lowest  to  the  highest, 
is  a  separate  exemplification,  at  once  perfect  in  itself,  and  harmonious  with 
every  other."  The  microscope  C^";*'-  Bmall,  and  eMmi,  I  see)  is  an  instm- 
ment for  enabling  the  eye  to  see  distinctly  objects  which  are  placed  at  a  very 
short  distance  from  it,  or  to  see  minute  objects  that  would  otlierwise  be 
invisible.  It  has  been  used  with  great  success  in  the  examination  of 
Tegetable  structure.  To  it  we  are  indebted  for  a  knowledge  of  the  various 
▼easels  and  cells  which  enter  into  the  composition  of  the  different  parts  of 
plants,  of  the  circulation  of  fluids,  and  of  ciliary  movements,  as  well  as  fur 
the  facts  connected  with  the  development  of  the  embryo.  It  is  an  instru- 
ment, however,  which  requires  to  be  used  cautiously ;  and  the  conclusions 
drawn  firom  it  ought  to  bo  carefully  weighed,  more  especially  when  the 
abeervadons  have  been  made  with  high  magnifying  power*. 

2e2 
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1205.  liCBM*. — Before  proceeding  to  notice  tlio  coostnictfeo  of  i 
ftnd  compound  microKupos,  it  will  l>e  advaDtageoos  to  ootiM  th«  £1 
kinds  of  lenses  used,  and  the  sources  of  error  ^liich  r«qnixe  to  be  gwM  ' 
against  in  tlieir  nrcparation.  The  chief  forms  of  leuwa  oaed  are,  tlM 
double-convex,  with  two  convex  faces ;  plano-convex,  with  ona  (aee  flat  ttA 
the  other  convex ;  doubU-amcaee,  with  two  cODcave  faon ;  «&d  plant- 
toncate,  with  one  flat  and  one  concave  face.  Sometimes,  also,  •  MtaiKM 
is  ti.sed,  with  a  concave  and  a  convex  face,  and  a  sharp  edfc.  Co»«vt 
lenses  with  sharp  edges  cause  parallel  rays  to  conTvi)^ ;  wh9«  comn 
lenaes  with  flat  edges  caune  them  to  diverge.  The  lenaes  nsed  in  nuno- 
•copes  are  chiefly  convex— the  concave  lenses  being  employed  to  laafa 
certain  niodilicatioiia  in  the  course  of  the  rays  passing  tbrmieh  cootn 
lenses,  whereby  their  performance  is  rendered  more  exact.  Tm  mtpiK 
fying  power  of  a  single  lens  is  iUi  focal  length.  The  principal  iem 
is  the  point  to  which  parallel  rays  converge  after  reflection  or  refndiaa. 
The  focus  of  a  double  convex  lens  is  at  half  the  distance  of  4  ^it^ 
convex,  having  the  same  curvature  on  one  side.  Ten  indies  ■  te 
mean  foool  length  of  the  human  ovo.  In  the  use  of  ordinary  hoBk 
there  are  sources  of  error  from  the  form  of  the  lens,  and  the  nalarp  4 
the  material  of  which  it  is  made.  When  parallel  rays  fall  on  a  dooUe 
convex  or  a  plano-convex  lens,  they  are  brought  into  a  focoa  al  a  entm 
distance :  but  it  is  found  that  no  lens  with  a  spherical  snrfacA  can  Wsf  As 
rays  of  light  coming  from  one  point  exactly  into  the  focus  at  another  pML 
Hence  arises  what  is  called  spherical  aberration.  In  tliis  kind  nf  *b^ 
ration,  the  objects  at  the  circumference  of  the  field  of  the  microaoo^t  m 
not  in  focus  at  the  same  time  as  those  in  the  centre.  Muraovw,  tt( 
material  of  which  the  lens  is  made,  acts  differently  on  the  diSerent  iMriaM 
of  each  ray,  and  sepanites  the  white  light  into  diflereut  coloars,  winchhn* 
various  degrees  of  refraugibility.  This  gives  rise  to  ekroPHttIa  (xf^ 
colour)  aberraiiin.  To  remedy  these  defects,  certain  cumbiaaaw^ 
glasses  have  been  adopted,  so  that  the  light  traversing  one  leaa  4lni|k 
the  centre  may  pass  through  near  the  margin  of  another.  The  eodMa 
produced  by  these  aberrations  may  be  greatly  lessened  br  ditnteUliaRi* 
pencil  of  light ;  for  int^tance,  by  employing  a  stop  or  oiaplingBt  wIM 
lessens  the  aperture  of  the  leas,  and  cuts  off  the  peripbcis)  rays,  h 
lenses  of  low  power,  such  as  are  used  in  the  simple  aisMcdnc  niiuuajya 
these  aberrations  will  not  cause  much  confusion.  It  is  on^  when  \tA 
powers  are  required  that  these  aberrations  mu.st  be  done  away  wil^W 
aperture  being  increased  without  interfering  with  definition.  Tlis  inrw^ 
of  Wollaston'g  doublet  witli  two  lenses,  and  Holland's  triplet  witfi  tkna 
was  with  the  view  of  diminishing,  as  far  as  iiossible.  these  aberralioat.  b 
this,  however,  tliey  were  not  successful,  for  coloured  imana  Wt  ai 
produced.  Their  lenses  were  constructed  of  the  same  kind  of  ■■Mhi: 
and  It  was  afterwards  found  that  in  order  that  lenses  miglit  prwMt  'tt 
object  uncoloutea,  or  be  what  is  called  ochrumatie  (■,  privatm,  mi 
Kt^t^  colour),  it  was  necessary  to  use  glasses  of  two  diSinycit  4ariiB 
.\Rhminati(.'  louses,  or  such  as  are  nearly  free  from  abemtiao,  ait  vm- 
«iriicted  hy  placing  togetlier  glasses  of  difl°erent  dispenive  namtm,  tsi  ' 
different  forms.  The  usual  achromatic  consists  of  a  doabia  cuftx  Im 
luade  of  plate  or  crown-glass,  and  a  plano-concave,  Btads  ( 
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fitted  aonraicly  to  it,  and  cemeoted  b^  Canada  balsam.  Sometimes  three 
lenses  aro  used,  a  doable  concave  of  flint-glaes,  placed  between  two  double 
oonvez  uf  crown-glass,  and  ground  to  certain  curvatures ;  and  in  that  oase 
they  cannot  bo  cemented.  The  most  perfect  combination  of  lenses,  for 
high  powers,  consiatfi  of  eight  distinct  lenses : — In  front,  a  triplet  of  two 
plano-convex  lenses  of  crown-glass,  with  a  plano-concave  of  aensc  flint- 
glass  between  them  ;  next,  a  doublet  composed  of  a  double  convex  lens  of 
crown-glass,  and  a  double  concave  of  nint ;  and  at  the  back,  another 
triplet  of  two  double  convex  lenses  of  crowu,  with  a  double  concave  of 
flint  between  them.  By  this  combination,  an  angular  aperture  of  170°  haa 
been  obtained  with  an  objective  of  iVth  of  on  inch  focus.  This  is  about 
the  limit;  for  10°  more  would  bring  the  rays  to  a  straight  line. 

r20r>.  nicroicoprs  are  of  two  kinds — -Simple  and  Compound.  By  the 
Sinu>U  microacope,  objects  are  viewed  through  a  single  lens,  or  through  two 
ortoree  l,enses  placed  together,  so  as  to  form  doublets  or  triplets.  The 
glass  is  arranged  so  tliat  it  can  be  brought  over  the  object,  and  adjusted, 
by  means  of  a  rack  and  pinion,  or  by  some  other  contrivance,  to  its  exact 
focal  distance,  the  object,  when  opaque,  being  seen  by  light  thrown  from 
abore,  and  when  transparent,  by  light  transmitted  from  below.  This  in- 
itranient,  when  used  with  single  lenses  or  doublets,  is  the  best  for  ordinary 
botanical  investigations,  more  especially  for  dissections.  The  combination 
of  three  lenses  approaches  too  near  the  object  to  be  easjily  used.  A  veir 
higli  power  may  be  obtained  by  means  of  the  lenses  termed  Coddiiigton^ 
and  by  doublets  formed  of  plano-convex  glosses.  The  chief  objections  to 
the  simple  microscope  are  the  fatigue  attendant  on  long-continued  investi- 
gations, and  the  small  field  of  view.  In  the  simple  microscope,  glasses  of 
the  following  focal  lengths  may  bo  employed — viz.,  1^  inch,  },  J,  J;  and, 
if  very  minute  objects  aro  to  be  examined,  of  ^j,  ^,  or  j',  of  an  inch. 

1207.  In  the  Compound  micro$cope  there  are  two  sets  of  lenses, — the 
one  called  Uie  object-glass  or  objective,  the  other  the  eye-piece  or  ocular. 
The  first  receives  the  rays  from  the  object,  and  bringing  them  to  new 
foci,  forms  an  image,  which  the  second  treats  as  an  original  object,  and 
magnifies  it  just  as  the  single  microscope  magnified  the  object  itself.  The 
image  is  inverted,  but  this  may  be  remedied  by  making  the  rays  pass 
through  another  set  of  lenses  in  llie  tube  of  the  microscope,  called  the 
ertfior.  In  tho  construction  of  the  object-glasses,  great  care  is  taken  to 
render  them  achromatic.  Those  made  by  the  most  eminent  London 
makers  consist  of  two  or  three  compound  lenses,  which  cannot  be  used 
separately,  but  are  fixed  together  in  a  tube.     In  the  case  of  high  powers. 


the'  object-glasses  are  also  provided  with  an  adJDStraent  for  the  thickness 
of  the  glass  covering  the  object  to  be  viewed.  This  adjnstment  makes  up 
for  the  refraction  caused  by  the  passage  of  light  through  thin  glass  of  dif- 


ferent thickness,  and  is  accomplished  by  altering  the  distance  between  the 
second  and  third  pair  of  lenses  in  tho  object-glass.  This  adaptation  is  espe- 
cially neoessary  in  tho  ca.se  of  a  glass  with  a  large  angle  of  aperture.  In 
Ron's  microscope,  when  the  mark  on  the  cylinder  coincides  with  the  longer 
mark  on  the  tube  of  the  objective,  the  adjustment  is  perfect  for  an  un- 
covered object ;  when  the  coincidence  is  with  the  short  mark,  the  proper 
distance  is  obtained  to  balance  the  aberration  produced  by  glass  jng  "^  i° 
inch  thick.    The  eye-piece,  also,  must  be  so  formed  as  to  be  ne«  (mm. 
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error.  Tliat  used  is  caUed  Haygbetu',  and  eoUMla  of  two  j 
leases  with  their  plaoe  Eides  towards  the  m,  uid  pbced  at  •  . 
apart  eqnal  to  half  the  mm  of  their  focal  lengtna,  witb  a  di^ba^B  J 
midway  between  the  lenses.  In  this  eje-piece,  dw  Icna  ub 
called  the  eye-glass,  the  other  the  field-glass.  By  Hm  Ha 
negadye  eye-pieoe  the  object  is  seen  ioveited.  The  Bi 
eye-piece  consists  of  two  plano-convex  giriwana,  with  HtB  oaarax  i 
dseeled  towards  each  other ;  by  it  objects  are  seen  erect,  aad  it  ■  «■■  ■ 
a  nioTaaieter  m-piece,  that  is,  for  measuring  objects.  (^  1209.]  tks 
eye-pieoea  enppned  with  the  beet  microeeopes  aze  ninaUy  Uuce ;  aad  Iksf 
are  so  constrQcted,  that,  with  each  of  the  objecl-^aaea,  diey  girt  aev> 
lain  amplification  of  the  object,  the  powers  being  m  tba  ^uymikm  diU% 
and  3,  or  I,  1^,  and  ii.  In  the  best  microaoopea  tlwn  iaeJsD  mam^ti*- 
wKOte  otrndetaer  or  ecliairsge,  throngfa  which  we  Ugbt  riitoettd  IrOB  dN 
mirror  passes.  The  amplification  by  means  of  an  eye-pjeee  is  the  com- 
pound microecope  enafalea  as  to  nse  an  object-glass  of  a  lower  poww  Ita 
wonkl  otherwise  be  neoesMiy.  This  kind  of  microscope,  wliea  wril  to*- 
■tmcted,  gires  a  flat  and  colourless  picture  of  the  object,  with  deanua  if 
definition.  The  observer  can  tiae  it  ibr  a  length  of  time  with  iHi  iM|pt 
than  when  employing  the  simple  microscope.  Weak  eye  piacaa  aial  M«| 
objectrglaates  are  to  tie  recommended.  The  eve-piece  does  sot  aiM  aik« 
deaiDeaa  or  distjnctness  to  the  object,  and  when  it  is  vetr  [miwwM  ikt 
fleld  «t  view  becomes  too  small  to  take  in  the  whole  imafte  fbtnad  V?  ^ 
objeet-i^ass ;  for  the  magnitude  of  the  field  of  view  and  lb*  Hf[|A  •( 
the  iDaiBinatioD  dimiaiabes  according  to  the  magnifying  pqw«r  of  As  aj^ 
piece  anplofBd.  Hie  lower  powers  are  of  use  in  aearaing  fcr  ika  «I((m 
to  be  ezammed,  which  may  tims  be  more  easily  fovnd  by  a  h%ii«r  |MM«. 
For  the  lower  power  a  linear  amplification  of  from  20  tci  GO  diaaalMik  al 
for  a  hi^iier  power  a  linear  amplification  of  from  300  to  &00  AaaMs  tt 
moat,  w  give  a  s^BcJentiy  wide  range  of  powcn.  Tim  *•*■>  M« 
iaerMsed  by  a  more  powerfii]  eye-piece  or  objeet-^tasa,  or  bjr  Mk,  tflf 
leagtbeain^  the  tabs  of  the  microaoope. 

1306.  In  examining  vegetable  stmctnies.  aa  iBStrwneat  aagii^iiil 
150  to  SCO  diametecs  is  nsoally  ssfficient ;  but  in  some  instaaoa  bickB 
powers  are  required.  Achromatic  object-lensee  of  1^,  f,  and  ^  of  aa  itcht 
•ra  recommended  as  the  moat  eaaential ;  and  two  qre-pieosa  thooM  ta 
previded,  one  of  about  H  and  iha  other  of  2)  inchea  m  laqglk.  IW 
uatramcot  dionld  have  both  a  coarse  and  a  fine  adjostiacat :  and  it  is  sf 
importance  that  it  should  be  made  to  incline  at  an  ang^jar  toUw) 
hnciaontany.  A  moveable  stage  ia  also  oseful,  so  that  tfaa  £' 
of  the  object  may  be  viewed  withoat  being  toncfaed  by  tiM  I  _ 
s(wing-bolder  to  fix  die  objects  on  tte  ata^  In  fignre  tt9  •  i 
takameo^  is  Wfw Manttid.  The  staiid,orbaae,consista«f«i 
•,  M|^Mttatg  two  upright  pillara,  fc,  i,  between  the  upper  |Miili  of  1 
axis  woria.  Tina  cames  the  whole  of  the  optical  parts  of  lbs  i 
whidi  can  be  adjnrted  to  any  inclination,  hcriwnUl,  vertical,  orb* 
The  stage,  d,  «,  is  fimly  attached  to  the  axia,  as  is  also  the  ioahli  aimr./ 
The tariaagnlarbar, f,  base racicon itspostifior  p«rt,*WohlBtpariDidkys 
t>inion,  thie  ■aVedViiadiof  which  are  aeaa  at  A,  *.  T^  body,  t,  semwi 
Imly  iNl*  tt««iB,4i  \^«(^iK!naalMt<Mf*M)<i*M  are  aavwed  into  Ito 
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t  m ;  the  Huyghenian  eye-piece  slides  into  the  other  end  of  the  body. 
The  mirror  in  plane  on  one  side,  and  conokve  on  the  other,  and  is  fitted  witli 
a  onivunial  movement,  so  oh 
to  be  inclined  in  any  desired 
position.  The  milled  hemU, 
h.  A,  by  being  revolved,  raiHe 
or  lower  tlie  body,  i,  and 
constitnte  the  coarse  adjusi- 
ment ;  the  tine  adjustment  is 
effected  by  turning  the  milled 
head,  p.  The  object  to  be 
examined  is  placed  on  the 
stage,  </,  nnd  retained  in  the 
required  position  by  the  slid- 
ing piece, «.  The  quantity  of 
light  adniitted  through  the 
iiistrnment  may  be  modified 
by  the  diaphragm,  r,  which 
ooDsiats  of  a  plate  of  brass 
with  four  apertores  of  diffe- 
rent diameters,  mudu  to  re- 
volve on  a  central  pin  or 
axis  fixed  to  the  bottom  of 
the  stage.  Provision  is  also 
made  for  adding  a  polarizing 
apparatus  (^  1211).  In  ad- 
dition to  the  four  holes  men- 
tioned as  needed  to  admit  tlie 
nquisite  amount  of  light,  the 
^phragm  is  fumi.shed  witli 
a   fifth   hole,  into  which   a  "• 

Nicors  prism  may  be  screwed,  forming  the  polarizer ;  the  analyser 
iieing  screwed  into  the  upper  part  of  an  adapter  previously  to  its  being 
Mtached  to  tlic  body,  i.  The  polarizer  is  mounted  on  a  double  tube,  so  at 
to  be  capable  of  being  revolved  by  turning  a  largo  milled  head  at  the 
bottom.  A  condensing  lens  for  illuminating  opaque  objects  may  be  fitted 
into  the  hole  at  the  corner  of  tlio  stage  ;  it  is  so  arranged  that  it  can  be  used 
in  any  required  position  or  angle.  Among  the  objects  often  fbmiahed  with 
tile  microecupe  is  a  plate  of  selenite,  which,  if  laid  under  many  animal  and 
Tegetable  structnres  while  being  examined  by  polarized  light,  will  cause 
them  to  oaenme  beautiful  colonrs.  Nachet  baa  invented  a  binocuUr 
microscope  by  which  the  objects  are  seen  in  relief. 

1209.  Micrometer — In  measuring  the  size  of  microscopic  objects,  a 
murmmtfr  (jumfii,  small,  and  ^ir^at,  a  measure)  is  employed.  The  stage 
micrometer  couBists  of  a  piece  of  glass,  ruled  with  fine  lines  by  means  of  a 
diamond  point,  at  some  known  distance  apart,  such  os  the  tinth  or  nAmtb  of 
U  inch.  A  mode  of  ascertaining  the  magnifying  power  of  the  compound 
aucroecope  is  foimded  on  the  assumption,  that  the  naked  eye  sees  most 
cleai'lv  and  distinctly  at  the  distance  of  ten  inches.  If  a  divided  scale  be 
plaoM  on  tlie  stage,  and  di^tinotly  seen  magnified  through  the  instrumaDt, 
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let  a  rule  be  held  at  ten  inches'  distance  from  the  right  eye,  wbfle  Ika  ^ 
obserrer  'Jses,  at  the  same  time,  his  left  eye  in  looking  at  the  other 
through  the  microscope,  and  let  the  rule  be  eently  muved  eo  that  it  ■•  i 
to  overlap  or  lie  by  the  aide  of  the  magnified  picture  of  the  other  Kale,— < 
comparison  as  to  how  many  of  its  known  divisions  correspond  with  I 
number  of  those  on  the  moguiticd  scale,  will  indicate  the  magnifyiiK  ] 
Upon  a  similar  principle  a  pair  of  compasses  may  be  subatitated,  i 
points  being  placed  on  the  stage  are  separated  till  they  cover  or  i 
M)  many  spaces  as  magnified  by  the  instrument.  If  they  cover  1 1 
space,  and  correspond  to  2,  3,  or  more  known  spaces  on  the  rule,  i 
instniraent  is  said  to  magnify  2,  3,  or  more  times  linear  that  known  i 
If  T^th  of  an  inch  is  found  to  cover  2  inches  on  the  rule,  the 
magnifies  200  times ;  if  3  inches,  300  times ;  if  4  inches,  400  tUDM,  i 
so  OQ.  In  this  way  is  determined  the  magnifying  power  of  aoj  i 
blnation  of  lenses,  and  the  scale  which  is  magnified  la  called  the  olgMir  ^ 
gloss  micrometer.  The  size  of  objects  may  be  measured  by  t^' 
them  directly  un  this  micrometer ;  but  it  is  obvious  that  th«y  caanei 
under  high  powers  be  brought  into  focus  at  the  same  time  aa  th«  bM  fl( 
the  micrometer.  An  instrument  called  the  eye-piece  micrometer  ia  tfcci*- 
fore  generally  used.  It  consists  of  a  known  scale  ruled  on  glaaa,  and  jiieii 
in  the  focus  of  the  upper  glass  of  the  eye-piece.  The  glass  is  divided  Ij 
lines  varying  from  {■tth  to  rioth  of  an  inch  apart,  and  is  placed  either  n  the 
focus  of  the  eye-lens  or  below  the  field-lens.  It  is  observed  with  it  I 
many  of  its  divisions  correspond  with  one  division  magnified  by  the  i 
scope.  Thus,  if  with  an  mstniment  which  is  known  to  m — ^ 
diameters  linear,  it  is  found  that  1  space  of  the  magnified  micr 
responds  with  5  of  the  eye-piece  micrometer,  the  sice  of  the  object  ^ 
ith  of  the  known  scale.  It  the  scale  be  riAisth  port  of  an  inch, 
object  is  seen  to  correspond  to  I,  or  to  4,  or  to  5  of  those  spaces, 
size  is  the  irAjotb  or  rnVitb,  or  ntlsnth  part  of  an  inch.  In  vung  dM  *l**~ 
piece  micrometer,  the  marked  side  of  the  glass  is  put  nndennosL  OlMr 
kinds  of  micrometers  are  also  employed,  snch  as  the  cobweb  mieronMlVi 
where,  by  the  motion  of  a  screw,  fine  hairs  or  cobwebs  are  made  k»  sepswll 
from  each  other.  The  exact  size  of  objects  can  only  be  d«t*finiMd  by 
actual  measurement;  but  at  the  same  time  the  size  may  •ometioMM 
conveniently  compared  with  that  of  any  other  familiar  microscopic  object, 
each  as  a  human  blood  disc,  or  the  like. 

1210.  nicroscoplc  Apparataa.— In  delineating  minate  ttmoCnrMt  k  is 
useful  to  have  tiu!  image  thrown  on  paper  by  means  of  a  eoMra-facifc  of 
small  prism,  which  can  be  easily  attached  to  the  mieroaoope.  la  Iks 
apparatus  scot  along  with  microscopes  will  be  found  a  eompmMnmm,  (V 
the  purpose  of  applying  pressure  to  objects  whilst  they  are  undsr  tt**""^ 
tioii,  troughs  for  bolding  such  plants  as  Charo,  which  are  to  be  Mtt  h 
water,  and  various  instruments  lot  the  dissection  and  ezaminatiOB  bolfc  «f 
animal  and  vegetable  structures.  In  testing  the  power  of  the  inMnBMtiV 
certain  minute  objects  are  osed,  snob  as  the  scales  of  Podnraptaibcs 
or  common  Springtail,  of  Lepisma  saccharina  or  sugar-louse,  of  B^fMl^ 
janira  or  common  meadow  butterfly,  Pontia  brassica  or  caboam  battifiy. 
the  hair  of  the  larva  of  Dermestcs  or  bacon-beetle,  muacolar  BMBa^  SM 
the  minute  tuukiiigi  ut  \)Ue  \y\a.\t«avaMa,  «a  Pleuroatgma  ■ 
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Certain  markingB  occur  m  these  lest-MectM,  which  can  only  be  Men  properly 
by  good  microacopes.  In  viewing  objects  under  the  microscope,  they  mnst 
be  placed  on  slips  or  slides  of  glass,  which  (should  bu  of  a  uniform  size,  not 
leas  than  three  inches  by  one  ;  and  they  should  be  covered  with  round  or 
■qoare  pieces  of  very  thin  glass,  ^th  to  rAoth  of  an  inch  thick.  The  slides 
ought  to  be  made  of  thin  plate-glasu,  and  the  covers  of  very  thin  crown  or 
plate-glass.  In  examining  recent  vegetable  structures,  it  is  best  to  moisten 
them  with  water.  When  tiie  parts  are  dry,  thin  sections  may  be  made  either 
by  means  of  slicing  instruments,  or  by  a  sharp  knife.  Many  dry  objects 
are  well  seen  when  immersed  in  Canada  balsam.  To  preserve  objects  in  a 
moistened  state,  the  substances  used  are  alcohol,  a  mixed  solution  of  salt 
and  aliun  and  corrosive  sublimate,  water  contaiuinga  small  tjuantity  of 
crewote  (5  grains  to  the  ounce),  and  glycerine.  The  obiect«,  in  such 
iostADoea,  are  placed  in  shallow  gloss  cells,  or  Uiey  are  laid  on  the  slides 
and  covered  with  thin  gloss,  which  is  cemented  by  means  of  japanner'a 
gold  size,  or  black  japan  varnish.  The  methods  of  proceeding  ore  af\er- 
wairds  described. 

1211.  Polariaation  caul  Polarising  Apparatut. — When  a  ray  of  light 
is  reflected  or  refracted  in  certain  peculiar  conditions,  it  acquires  remark- 
able properties,  and  is  said  to  be  polarized.*  Light  is  polarized  by 
reflection,  simple  refraction,  double  refraction,  and  by  absor|ition.  Double 
refraction  is  seen  in  certain  crystals  which  have  the  power  of  separating  a 
ray  of  light  passing  tlirough  them  into  portions.  Py  absorption  is  imiicated 
the  property  possessed  by  certain  transparent  media  of  absorbing  or 
stopping  a  port  of  a  ray  of  light  and  transmitting  the  remainder.  In  the 
case  of  common  or  unpolari2cd  light  it  is  supposed  that  the  vibration  of 
InminouB  particles  takes  place  in  mi^re  planes  than  one — two  of  these  planes 
being  at  right  angles  to  one  another,  and  the  particles  Nnbrating  tirst  m  one 
tdane  and  then  in  another.  Polarized  light,  on  the  other  hand,  is  produced 
hy  vibrations  in  one  plane. 


^ 


Difference  hettaeen  Common  and  Polarized  Liffht.f 

A  Ray  of  Common  Light, 
Is  capable  of  re/leetion,  at  oblique 
angles  of  incidence,  in  every 
position  of  the  reflector. 
2.  Penetrates  a  plate  of  tourmaline 
(cut  parallel  to  the  axis  of  the 
crystal)  in  every  position  of  the 
plate. 


Penetrates  a  bundle  of  paraUd 

gUu$  plates,  in  every  position  of 

the  bundle. 

Suffers  double  refraction  by  Ice- 

lai>d   spar,   in   every   direction, 

except  that  of  the  axis  of  the 

crystal. 


A  Hay  of  Polarised  Light, 

1.  Is  capable  of  r^/fecfibn,  at  oblique 
angles  of  incidence,  in  certain 
potitioni  only  of  the  reflector. 

2.  Penetrotes  a  plate  of  tourmaline 
(cut  parallel  to  the  axis  of  the 
cryBtal)  in  certain  positions  of  the 
plate,  but  in  others  is  wholly 
mtercepted. 

3.  Penetrates  a  bundle  of  parallel 
glass  plates,  in  certain  positions 
of  the  bundle,  but  not  in  others. 

4.  Does  not  suffer  double  refraction 
by  Iceland  spar,  in  every  direc- 
tion, except  that  of  the  axis  of 
the  crystal.  In  certain  positiona 
it  suffers  single  refraction  only 


*  OetlTcd  bom  tUc  npvmtd  10110(7  t"  ^'  po'**  ot »  nt^NA. 
i  hcrdra  aa  PolwiiM  lichV,  v.  US. 
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1212.  A  polaridcope  is  used  to  oscertaiti  wli    '       "  'iit  has  agder^^w* 
polarization.     This  consists  of  two  parts,  one  f  •■  ^  tlie  light.  c»lW 

the  polarizer,  tho  otlier  for  examining  the  light,  riuicu  ine  aJutlyicT  ortMt 
In  the  compound  micToscope  a  prism  of  Iceland  spar  (prepared  bv  diTidisf 
the  oblique  rliombic  prism  into  two  wedges  and  then  joining  the  two  «d?«« 
by  Cannda  balsam),  is  placed  under  the  stage  as  a  polarizer,  and  a  smitt 
prism  is  placed  over  the  eye-piece  as  a  test.  The  Canada  balsam  aepanM 
the  two  im.iges  of  the  doubly  refracting  spar  to  sncb  an  extent  tbat  «■( 
only  is  seen  through  the  prism.  Two  thm  plates  of  tourmaline  ni^  V 
used  instead,  and  in  tliat  case  the  light  is  polarized  by  absorption.  Win 
light  reflected  from  the  mirror  through  the  polarizer  is  examined  by  tin 
analyzer  it  is  found  that,  upon  reTolving  either  the  one  nr  the  other,  tki 
light  is  twice  completely  stopped  on  each  revolution,  and  the  fidd  of 
darkened.  To  exhibit  the  pncnomena  of  polarized  light,  int^rpoie " 
the  polarizer  and  analj-zer  a  thin  plate  of  some  doubly  refnw-tin)? 
which  is  called  the  depolarizer.     This  depolarizer  div'"  ^^Tiatonn^ 

or  produces  two  systems  of  waves  polarized  in  planes  ;.  i;lc»  to  mtk 

other.  One  of  these  systems  traverses  the  depolarizer  more  aiowiy  dbtB  Al 
other,  and  tlius  the  two  intersect  each  other,  or  inttrfere,  and  in  tkiiaai 
colour  is  usually  produced. 

1213.  A  writer  in  the  "North  British  Review."  for  186C,  mak*  Al 
following  obserradous  on  the  polarizing  microecope : — Certain  ill*' 
tores  in  minerals  and  plants,  and  on  the  tissues  and  Tatwa*  potttf 
animals,  arc  wholly  invisible  in  the  microscope.  In  the  coma  Itt 
crystalline  lenses  of  animab  in  composite  minerals,  and  in  eiiBpieata^ 
rals,  such  as  amethyst,  analcime,  and  apopbyllite,  in  a  great  ruiltfti 
crystals,  to  which  the  name  of  circular  hax  been  given,  mad  in  fli^ 
there  are  beautiful  organisms  arising  from  differences  in  dassity,  I* 
the  human  cje,  even  if  assisted  by  the  best  microecopea,  it  aba 
blind,  when  viewed  by  common  light.  This  light  aa  it  csomea  tnm  lit 
sun,  and  from  artifirial  flame,  consists  «f,  or  may  be  divided  intav  C* 
kinds  of  light,  as  electricity  may  be  divided  into  vitreous  and  miaam,* 
magnetism  into  north  polar  and  south  polar.  Thus  ^vided,  eOMHi 
light  is  said  to  be  polarized,  and  the  two  portions  exhibit  Sfm^ 
properties  when  reflected  from,  or  transmitted  through  bodiea.  Ifl* 
suppose  a  cylindrical  beam  of  common  light  to  be  comptoacd  eif  JMmM 
part",  like  a  number  of  shillings  arranged  in  a  cylindrical  tow  wtt  Ihi 
queen's  heads  lying  in  all  directions — then,  if  one  half  of  the 
separated  from  the  other  half,  have  all  the  queen's  heads 
upright,  and  if  the  other  half  have  all  the  queen's  head*  \j 
Eontally,  we  shall  have  an  idea  of  polarized  light.  Now.  IIm 
ration  of  common  from  polarized  light  may  be  ettectcd  by  makiif; 
pass  through  several  plates  of  glass,  at  an  angle  of  abont  66° ;  al 
reflected  hght  will  be  polarized  like  the  cylinder  of  aliillinga  viilk  it 
queen's  heads  upright,  and  the  transmitted  light  (when  the  platai  •• 
sufficiently  numerous)  like  the  cylinder  with  the  heads  lyinp  tinriiiliTt 
Light  similiirly  reflected  from  a  single  polished  surface  of 
block  bodies,  not  metalb'c,  will  also  be  polarized.  C 
divided  into  two  polarized  pencils,  by  passing  thr 
•nch  as  Iceland  t.nar  or  quartz.  Each  pencil  is  polanzoa  iij>[w«ceiy. 
when  a  rhomb  of  Iceland  spar  is  cut  into  two  parts,  and  tbtte  iiwta  aR< 
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billed  so  that  ono  of  the  pencils  is  hindered  from  reaching  the  eye,  it 
constitutes  a  Nicol's  prism,  now  used  ia  the  polarizing  microscope.  In 
certain  crystals,  such  as  tourmaline  and  hernpathite  (the  sulphate  of  iodo- 
qninino),  ouo  of  the  pencils  is  absorbed,  nud  plntea  of  these  substances, 
therefore,  are  used  in  microscopes  as  polarizers.  When  polarized  light  has 
passed  through  any  trausparent  body,  a  change  is  made  visible  by  looking 
through  anotlicr  polariier  placed  transversely  to  the  first  polarizer,  which 
is  called  tlie  analyzer.  The  structure  of  the  microscopic  object  is 
tiiOB  dispLiyed  in  diflcrent  colours,  or  in  different  shades  of  white  light, 
the  colour  or  the  degree  of  light  depending  on  the  tliickness  of  the  different 
parts  of  the  object.  The  forms  Uius  disclosed  to  the  eye  are  at  once 
splendid  and  beautiful. 

1214.  The  polarizing  microscope,  simple  and  compound,  was  first  con- 
structed and  used  by  Sir  David  Brewster  in  1815.  In  the  Simple  Polariz- 
ing Microscope,  a  single  lens  or  a  doublet  with  a  piece  of  tourmnliuu  the 
size  of  the  pupil,  as  the  analyzer,  is  placed  between  it  and  the  eye  ;  the 
object  is  then  examined  by  polarized  light  produced  by  reflection  or 
otJierwise.  The  magnifier  and  analyzer  may  be  united  in  a  lens  of 
tourmaline.  In  the  Compound  Polarizing  Microscope,  the  analyzing 
Nicol's  prism  is  placed  immi-diatcly  between  the  object  glass,  and  another 
Nicol's  pri-im,  or  a  small  rhumb  of  spar,  presenting  one  of  its  pencils  to  the 
object,  IB  placed  beneath  tlie  object.  Aloiig  with  the  polarizing  apparatus, 
there  is  generally  sent  a  plate  of  selcuite  (which  is  a  film  of  i^nlphute  of 
lime  or  gypsum)  of  such  a  thickness  as  to  polarize  a  blue  of  the  second 
order.  This  plate  is  used  to  show  weak  polarized  tints,  as  well  as  to 
fdiow  off  the  colours  of  polarizing  structures  by  displaying  them  on  a  blue 
ground.  When  tlius  exhibited,  all  the  negative  tints  (as  they  may  be 
called)  are  diminished,  and  all  the  positive  ones  are  increased ;  and  tlie 
effect  of  the  plate  is  to  mark  tlio  true  character  of  the  phenomenon. 

1216.  In  proceeding  to  use  the  microscope,  if  is  necessary  to  liave  a 
variety  of  tools  and  apparatus  to  aid  in  preparing  objects  for  investigation. 
These  may  be  arranged  beside  the  observer  in  such  a  way  that  they  shall 
be  always  within  his  reach.  *  A  small  tray  or  box,  with  divisions,  contain- 
ing a  pair  of  needles  in  handles  (such  as  are  nsed  for  crotchet  needles),  a 
sharp  knife  or  razor,  a  section-knife  (such  as  that  invented  by  Valentin,  and 
which  bears  his  name),  scissoni,  and  a  pair  of  sliaq>  or  fine  needle-puinted 
forceps,  about  three  inches  long,  are  among  the  most  essential  instruments 
required.  Glass  slides  may  be  arranged  aliio  upon  the  same  tray  for  common 
use,  and  the  tliin  glasses  for  covers  should  be  kept  in  a  small  box  by  them- 
selves. In  manipulating  the  object  to  be  examined,  certain  re-agents  are 
required.  These  are  : — 1.  Distilled  water;  2.  Alcohol  in  the  strong  state, 
and  also  diluted  in  the  proportion  of  about  1  part  to  10  of  distilled  water. 
It  is  the  best  preserving  agent ;  it  removes  colour  and  also  air.  3.  Ether 
which  dissolves  resins,  fats,  and  oils.  4.  A  solution  of  liquor  potasste  diluted 
to  about  1  to  20.  It  ttcdU  up,  and  sometimes  separates  membranes  of  celb 
and  tubes  when  they  exist  in  condensed  laj-eni.  6.  A  solution  of  iodine 
in  iodide  of  potassium  diluted  to  the  following  strength, — namely,  1  grain 
of  iodine  to  3  grains  of  iodide  of  potassiuia.  and  an  ounce  of  distilled  water. 

*  Tht  foUovnig  detaiU  vr  partlT  condowd  from  Srhacbt'i  trctttiie  on  the  nkroacoM,  ud 
bom  the  wnkt  at  UmaaoTei,  Quckett,  Jua  Hon,  "id  Boh. 
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6.  Chromic  acid  diluted  in  the  proportioD  of  about  1  to  30  or  40  of  dii». 
tilled  water.  The  last  two  re-agents  cliietiv  act  by  colonring  t]ic 
walls  or  the  contents  of  the  cells.  7.  Siilpkuric  acid.  H.  Oil, 
the  finest  of  that  o!>tained  from  coal,  and  known  as  mifientl  oil,  i 
recommended  for  examining  and  preserving  objects  itu  It 
become  rancid,  nor  has  it  any  affinity  for  oxygen.  For  tho  n 
of  pollen  and  spores  there  is  nothing  better.  9.  One  port  of  iry  i 
of  lime  and  3  of  water  makes  also  an  excellent  solution  for  ptewrria; 
objects  which  do  not  contain  Eitorch.  10.  Glycerine  is  the  b«tttpi«MrTitr)r 
agent  for  cells  containing  starch.  11.  Canada  balsam ;  and  12,  TunMntiiw, 
are  most  oscfal  re-a^nts  and  preservative  materials  for  many  dry  pc*- 
parations.  13.  A  strong  solution  of  carbonate  of  soda.  14.  A  lohttien  of 
hydrochloric  acid  may  also  be  found  useful  in  removing  depotitl  of  Cir- 
bonate  of  lime.  15.  A  solution  of  acetic  acid.  16.  A  solntion  of  wrbwialr 
of  potass.  These  sixteen  substances  should  be  arranged  io  stopptwd 
glass  bottles,  fitting  into  a  stand  or  box,  so  as  to  be  of  csAy  mcms  aad 
little  brushes,  pipettes,  and  gloss  rods,  should  be  arranged  bwiJ*  ibtH 
bottles,  in  order  to  appl^  the  fluid  to  the  object.  Lastly,  tlia  dadoA 
should  provide  himself  with  a  small  note-book  of  good  drswing-{iayK,  <B 
which  no  ought  constantly  to  practise  the  delineation  of  the  foniM  or  oot- 
lines  of  the  objects  seen,  and  he  should  endeavour  to  colour  tlien  iIr 
when  required. 

1216.  Numerous  other  requisites  and  appliances  iriO  i   

during  the  course  of  investigations,  and  especially  Mob  M  will 
cleanliaesa  of  the  object,  and  of  everytliing  used  in  the  infurnh  1.  Ow 
who  has  any  regard  for  his  instrument  will  never  suffer  it  or  its  boiH  ta  W 
handled  by  those  unaccustomed  to  their  use.  2.  llie  micRWOopo.  «teo 
not  in  use,  must  be  kept  under  cover,  generally  under  ■  glaaa  diMa.  It 
should  never  be  exposed  in  a  chemical  laboratory.    3.  Iti  UontBHtlt 


cleansed  when  necessary  by  a  cloth  which  is  used  onfy  for  tbct  p(KpCK,ct 
by  dry  elder  pith.  The  cloth  best  adapted  for  this  pnrpoM  Is  old  <b1 
fiwquently  washed  linen.  4,  A  separate  cloth  of  a  noirm'  kind  ki  li  k* 
used  for  drying  and  wiping  the  slides  and  covers,  £.  Ootms  of  •  idUk 
sise,  from  concave  disks,  such  as  wotch-glaases,  up  to  the  liM  o(  a  wm- 
glass  without  the  stem,  or  other  bell-shaped  jars,  are  alto  reowred  to  ]■»■ 
lect  tho  objects,  if  it  is  necessary  to  leave  them  for  any  UafftL  tt  tiaCi 
1217.  The  microscope  is  naed  to  the  best  advantBc*  ia  k  toenwIM 


receives  its  light  from  t'he  north,  or  west,  or  both.    Th«  lig;iit  wfaiek  ii 
reflected  from  a  white  and  motionless  cloud  opposite  to  ilia  avn,  a  tiH  li< 


that  can  be  obtained.  If  gas-light  is  to  be  used,  it  wof^  to  be  < 
or  modified  by  passing  it  throngh  blue  glass  shadee  bate*  nmUm  &• 
mirror ;  but  for  exact  observation,  daylight  is  always  to  b*  ^juluiwt  b 
oonductiog  microscopic  observations,  great  steadinen  of  Uw  wttnmrn^  k 
required,  which  should  accordingly  be  set  upon  a  Tety  %xm  aad  a^cMb 
huge  table,  so  that  all  the  apparatus  hitherto  mentwiied  ehdl  ka  alia 
reach  of  tho  observer.  It  is  proper  also  to  begiii  lb*  anahMiia  i 
objects  with  the  lower  magnifying  powers,  aod  to  peas  fitimSkf  faaii  Am 
to  the  use  of  the  higher  powers.  By  auch  meane  a  fiv  latysr  asrtiaa  ft 
the  object  ia  eeeti,  and  a  more  correct  idea  is  obtainad  of  tka  VHitiaai  d 
the  paita  vrbca  cotm^t^^  «a  «.  ^V<^.  Q\>\«cVclaasea.  nrfa^  fcnaJUs 
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50  diameters,  are  the  best  to  bepn  with.  The  eye-glass  of  lowest  jiowor, 
that  is,  the  longest  one  of  the  scries,  is  also  the  one  which  ought  generally 
to  be  used  in  the  first  instance,  and  as  long  as  the  power  can  be  increased 
by  oliject-glasseg  of  greater  magnifying  power,  any  more  powerful  eye- 
piece should  not  be  used,  because  by  the  use  of  such  eye-pieces  the  imago 
IB  rendered  more  obscure,  while  less  light  is  obtained  for  its  display. 

1218. — Bourcca  of  Errori  ot  Observation. — Extraneous  or  acci- 
dental objects  may  be  present,  and  may  be  derived  from  various  sources. 
Thus,  water  too  long  used  may  bring  before  the  eye  botli  plants  and 
animals  of  the  lowest  forma,  which  otherwise  would  not  have  been  pro- 
Bent.  Fresh  water  is  absolutely  necessary,  and  it  may  bo  even  recently 
distilJed.  Particles  of  dust,  or  fibres  from  the  cloths  used  in  cleaning  tiie 
glABses,  may  also  add  to  the  confusion.  These  consist,  generally,  of  (ibrefl 
of  paper,  Unen,  woollen,  cotton,  or  silk  fnbrics,  or  minute  hairs  from  the 
brushes  used  in  manijiulation.  Air-bubbles  are  almost  invariably  a  source 
of  confusion  to  the  microscopic  observer  in  his  first  attempts ;  but  once 
Been  and  studied,  they  no  longer  distract  the  attention,  and  tlie  micro- 
Bcopist  soon  gets  into  the  habit  of  disregarding  their  presence.  Thoy 
generally  appear  in  the  form  of  circles  of  larger  or  smaller  diameter,  with 
a  dark  black-looking  rim,  seen  by  transmitted  light;  while  with  incident 
or  reflected  light,  tlieir  rim  appeare  of  a  white  colour.  Pressure  under  a 
glaaa  cover  causes  them  sometimes  to  assume  very  irregular  shapes,  but 
poaaeesing  tlie  same  propertiea  in  their  margin  or  outline  in  their  behaviour 
with  the  light.  It  is  also  necessary  to  become  familiar  with  the  nppear- 
ftoces  of  the  lowest  forms  of  animal  and  vegetable  life,  such,  for  instance, 
as  tlie  common  forms  of  infusoria,  the  yeast,  and  such  like  plants ;  and  the 
difierent  forms  of  mould.  It  must  not  be  forgotten  also,  that  the  varioua 
menstrua  used  in  manipulation  contain  elements  which  properly  belong  to 
them,  and  which  must  therefore  bo  distinguished ;  for  example,  the  epi- 

i  thelium  of  the  saliva,  Uie  blood  corpuscles  which  may  be  in  senim,  and 
crystals  which  may  be  deposited  in  various  fluids  which  are  used  as  rc- 

I  agents.  A  peculiar  motion,  known  as  "  molecular  motion,"  is  also  a 
phenomenon  which  must  be  recognized.  It  is  peculiar  to  all  very  small 
particles  or  molecules,  when  tliey  float  in  a  very  thin  fluid  medium.  It  is 
best  seen  in  the  fine  granules  of  milk  when  mixed  with  water,  in  the  milky 
juices  of  the  plants,  and  may  be  observed  very  distinctly  in  solutions  of 
India-nibbcr,  or  caoutchouc,  when  dissolved  iu  ammonia.  A  magnifying 
power  of  400  or  500  diameters  is  the  best  for  this  observation.  Another 
class  of  deceptions  originates  in  the  eye  itself.  These  are  the  "mniica 
volitantes,"  the  nature  of  which  is  described  as  follows  by  Dr.  W.  Mac- 

I      kenzie  in  his  Treatise  on  the  Eye. 

I  "  The  vision  of  objects  on  the  surface  or  in  the  interior  of  the  eye  lias 

attracted  attention,  chiefly  in  relation  to  a  symptom,  to  which  tlie  namr  of 
mu»ca  tolUantei  has  been  given.  Any  spectrum,  or  visual  apiiearaure, 
which  is  apt  to  impose  on  the  mind,  and  lead  one  to  tliink  that  Hies  are 
moving  before  the  eye,  is  called  a  tmuca  volitant  (fig.  830). 

"  The  condition  comprehends  those  sensations  which  arise  from,  1. 

I       The  layer  of  mucus  and  tears  on  the  surface  of  the  cornea ;  2.  Corptiacles 

I      between  the  external  surface  of  the  cornea  and  the  focal  centre  of  the  eye ; 

I      3.  Corpuscles  between  tb«  focal  centre  of  tbo  eye  and  the  aensitiv*  U.^ 

I      of  the  retina. 
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I  resemblance  to  a  string  of  pearls.    Prevost  had  already  called  it  appa- 
uxjperUe,  or  simply  perlet. 

"  The  lines  of  uie  pearly  apoctnim  are  hnng  across  the  field  of  vision 
•a  often  transversely  as  vertically.  On  first  directing  the  eye  towards  the 
luminous  field,  in  one  or  other  of  the  methods  jnst  mentioned,  perhaps  only 
a  very  few  small  pearly  globules  are  perceived ;  but  after  steadily  regard- 
ing it  fur  a  short  time,  numerous  strings  of  them  are  discovered,  generally 
twisted  in  diflerent  forms,  and  presenting  a  variety  of  knots,  loops,  and 
agglomerations.  Sometimes  they  are  so  numerous  as  to  form  an  extensive 
shower  or  cloud.  The  pearly  threads  are  of  ditferent  lengths ;  some  of 
them  very  short,  otliers  stretching  across  the  whole  field.  Not  unfre- 
quently  some  of  tliera  end  abruptly  in  a  sort  of  bulb.  The  globules  or 
pearls  forming  the  tlireads  or  rosaries,  seemed  joined  together  merely  by 
apposition,  without  being  contained  in  any  tube.  Sometimes,  however, 
tlio  globules  are  rather  indistinct,  and  then  the  threads  approach  to  u 
tubular  appearance.  The  globules  are  always  in  single  rows.  They 
appear  destitute  of  any  uucieus.  They  are  not  all  of  one  diameter,  but 
are  all  smaller  than  the  globules  of  tlie  insulo-globular  spectra.  I  have 
not  satisfied  myself  that  all  the  pearly  threads  occupy  the  same  plane, 
although  it  m  very  evident  tliat  they  are  behind  the  insdo-globuiar  spectra. 

"  That  portion  of  the  pearly  spectrum  which  appears  in  the  centre  of 
the  field  of  view  has  but  little  real  motion,  Ics!!  perhaps  than  the  watery 
spectrum  which  is  seen  beyond  it.  Both  partake,  of  course,  in  the  motioD 
of  tlie  eyeball ;  and  tliis  gives  to  both  a  wide  apparent  motion.  But  if  the 
field  be  examined  towards  its  circumference,  (ir  if  the  eye  be  suddenly 
rotated  upwards,  other  pearly  spectra  appear,  which  it  is  difficult  or  im- 
possible tor  the  observer  to  bring  directly  before  him  ;  and  which,  when 
ne  succeeds  in  some  measure  in  doing  so,  quickly  subside  again  out  of  view, 
partly  by  a  real  motion  of  their  own,  partly  by  a  wide  apparent  motion, 
owing  to  their  obliquity  in  reapect  to  the  axis  of  vision.  It  is  these  last 
spectra,  chiolly,  which  produce  the  pearly  mtiscffi  voUtantes." 

There  are  also  various  optical  phenomena  caused  by  refraction,  and 
which  are  necessary  to  be  attended  to.  They  depend,  for  the  most  part, 
upon  a  bad  adjustment  of  the  focus,  or  illumination  of  the  object.  The 
appearances  are  also  most  frequently  associated  with  an  increase  of  the 
magnifying  power,  and  especially  with  the  use  of  powerful  eye-glaaws. 
Large  grains  of  potato-starch,  pollen-grains,  the  thickened  subalanoe  of 
wood-cells,  and  the  cells  of  cartdage,  are  among  the  most  common  objects  * 
which  exhibit  such  optical  phenomena,  which  consist  in  a  feeble  and  gene- 
rally yellowish  colouring  of  the  edges  of  the  objects  when  seen  with  parti- 
cular foci. 

1219.  Focal  AtUnatment  of  the  Mlcroaeovc. — The  regulation  of  this 
adjustment  is  ba.sed  on  the  fact,  that  the  microscope  can  only  afford  a 
view  of  one  surface  of  an  object  at  any  given  time,  so  that  nothing  is  dis- 
tinctly seen  which  lies  above  or  below  such  a  focal  plane  at  that  time ;  and 
the  more  flat  the  field  of  vision,  the  clearer  and  better  will  be  the  view  of 

Tlie  more  perfect  the 
more  exact  is  this 

*  The  lo^le  of  spertnre  U  that  maje  bj  two  lines  from  oppoeite  eadf  of  the  apcrtttr*  of  ih* 
■^eel.fl>M  vil^  Ike  potnl  of  focas  of  Um  lent.    A  |I>h  wita  •  lwf<  UfU  of  oforton  (koTi 


objects  in  that  plane  if  the  adjostment  is  correct.     Tlie 
object-glass,  and  the  greater  the  angle  of  aperture,  *  the  ) 
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focal  plane,  and  the  more  senntive  is  the  instmment  to  any  small  iJtera- 
tioD  of  focus.  Tho  fucal  adJustiDent  is  made  and  varied  by  what  is  caQed 
a  fine  adiiistinent  screw,  and  which  is  bomelimes  graduated ;  and  the  ac- 
curate adjuislmenl  of  the  object  is  judged  of  by  the  sbarpneaa  of  the  deliDe- 
ation  of  tlte  iinnge,  as  well  as  by  the  fineness  and  clearoeas  of  the  antliDe. 
An  experienced  microscopic  observer  always  uses  the  instrument  with  hii 
fingor  and  thumb  graspmg  the  fine  adjustment  screw,  and  wr.uld  not  b« 
content  with  his  observation,  although  it  was  limited  to  a  mere  i>eep  of  (b« 
object,  unless  he  had  made  tlie  fiue  focal  adju!<tment  for  himself. 

1220.  Preparfttlon  and  Selection  of  Objeets  far  g»nil— 111  — 
Opaque  objects  require  merely  to  be  made  smooth  or  level  on  one  iida. 
and  to  be  fixeil  on  the  other.  If  tho  object  is  to  be  viewed  by  traomiUtd 
light,  a  section  or  slice  sufficient!}'  thin  must  be  procured ;  a  commoo  Auf 
knife,  a  razor,  or  Valentin's  section  knife  are  the  inetrunenta  to  oss.  Tiitj 
mubt  bo  moistened  witli  water,  and  BomeCimes  it  is  adri<able  to  maki  tkt 
section  under  water.  If  the  objiL'ct  is  very  delicate  it  mnv  ),<•  laid  b«t««n 
two  pieces  of  cork,  and  the  whole  cut  through.     If  t!  ~  hard,  sacii 

as  a  fossil  plant,  it  must  be  ground  down  wit)i  a  li  'intone,  or  t 

lap,  and  tlien  polished  on  one  surface.  This  surfari.-  is  tu  Iw  fixed  10  a 
glass  slide  by  Canada  balsam,  and  the  opftositc  surface  robbed  lUm  aal 
|>oli8hed  in  a  similar  manner,  till  it  is  sufficiently  thin  to  be  vivwadbT 
transmitted  light,  and  it  must  be  of  uniform  thinneas.  SeelMM 
should  be  made  in  various  directions,  so  that  a  correct  luwMw 
may  be  obtained  of  the  relation  of  the  component  parts.  Maccnlka  ■ 
water,  and  tearing  the  {utrts  asunder  ivitn  fine  needles,  an  Iht  bat 
methods  for  obtaining  the  ultimate  tissues  of  plants.  Thin  giMiplHfestI 
cover  tlie  object  uodcr  ttie  niicrosc«[<e  must  be  invariablj  osed.  Ttaf 
prevent  evaporation,  and  preserve  the  moisture  about  tbe  object;  llMf 
prevent  the  object-glass  from  beinef- ■>■■'■■  i  "■''■  v,>T..,„r,  ,^  sorMWNa 
obiicuie,  and,  la.stly,  they  produce  a  -  h  tfa*  elaMatHy 

parts  of  the  substance  may  become  S',  1        ^  iicr,*eMt»li*a 

one  plane.  Tho  thin  covets  are  not  absolately  necetsarx  wbtte  veiylv* 
powers  are  used.  In  placing  tho  object  on  the  stage  cu«  must  be  iaka 
not  to  bring  it  in  contact  with  tho  object-glass  of  the  instrument,  tt  isiko 
to  be  remembered  that,  in  a  compound  microscope,  the  ima^  is  iovetwd, 
and  that,  consequently,  the  object  is  moved  in  a  directioa  eoUnty  to  te 
of  the  image. 
•       The  following  list  of  tissues  to  be  examine<1  I  '         fVcfilaMl 

Histology,   is  taken   from   the    preparations    <  •tvteefKd 

demonstrations  given  to  tho  pupils  of  tbe  Botanical  ciass  ici  ui«  UaiWBV 
of  Edinburgh. 

CtUular  Tittue. — Sea- weeds,  ConfervB,  Moulds  »aA  olbcr  Fwi; 
Lichens,  Liverworts,  pith  of  Elder,  and  of  the  Bioe-paper  plaati  (AnC^ 
and  .£t>chyuomene),  outer  bark  as  of  the  Cork  and  of  EM|)UMipei^  tMe» 
lent  roots,  stems,  and  fruits,  as  Orange  and  Lemon. 

Nucleated  CeUt.—Oiurm,  Yeast  plant,  Vinegar  fhtd,  rifie  ftiM  <( 
Strawberry,  Smut,  ovules  or  very  young  seeds. 

Independent  CelU.—Ued-Buow  plant  (Prolooooon  ahsBi>. 

ohj(ict4  cleuW.  The  utte  Twm  luauU^  tnm  fiO*  u>  100*.  llu; 
with  a  much  Vlihet  w^lt.  Ion  luiLU  ^n***  >A  '^'W  ^  «n^jiUi 
for  otucniag  ininatc  otfuuns*,  vu^u  wiUMk. 
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Thifl-ened  CdU. — Shell  of  Coco-nut,  stono  of  Peach,  Cherry  and  Nut, 
•eed  nf  Ivory- Piilm  and  Date,  Krilly  matter  of  Pear,  scales  of  Cone. 

Pitted  or  Porout  CclU. — Elder,  stem  of  Common  Balsam,  outer  cover- 
ing of  seeds  of  Gourd  and  Almond. 

Spiral  CdlM. — Lejives,  stems,  and  aerial  roots  of  many  Orchids,  as 
Oncidiiim  and  Pleurothallis  ruscifolia,  leaf  of  Sphagnum,  episperm  of  8cedn 
of  Collomia,  Acantliodiuin,  Calempclis  scaber,  Lophospermum,  and  Cobsa, 
pericarp  of  Salvia. 

Stellate  Cellt.  —  Juncus  conglomeratus  and  other  rushes,  petiole  of 
Banana  and  Plantain,  and  of  Sparganium  ramosum,  stems  of  many  aquatic 
plants. 

Ciliated  CtlU. — Spores  of  Vaucheria  and  some  Fuci. 
f  PUammtout  Cells. — Fungi. 

^^m  PoUtn  Celli. — Antliera  of  Tulip,  Lily,  Passion-flower,  Acacia  (oelk 
^^bited  in  fours),  Zamia,  Cycas,  Tropaeolum,  Gloxinia,  Colocasia,  polli- 
^^Sfe  of  Asclppios  and  Orchids. 

r  Pollen  Tubes. — (Enotbera,  Antirrhinum,  Hibiscus,  Linaria,  Gesnera, 

^JJrocns. 

^^m    Embryonic  Cellt. — Orchis,  Listera,  Hippuris,  Euphrasia,  Draba. 
^^F    Spore*  or  Iteproductive  CelU. — In  Cryptogamous  plants,  Fenis,  Moescs, 
LichonH,  Alirie,  and  Fuiij^,  Zy^ema  when  conjugating. 

CclU  with  Silieeowi  Covering. — Diatoms,  cuticle  of  grasses,  Equisetnm. 

CtUa  atcruitfd  with  dirbonaltof  Lime. — Chara. 

Epidermal  Cells. — Leaves,  Hyacinth,  petals  of  Pelargonium,  Apple, 
and  Digitalis. 

Hairs. — On  leaves,  and  in  papnos  of  Compoeita,  Cotton  (twisted),  arti- 
culated hairs  on  leaves  of  Qol(ifu85>ia  and  Alstroemeria  ovatn,  pappus  of 
Trichinium,  nioniliform  Imirs  on  stamens  of  Tradescantia,  stellate  hairs  of 
Deulzia  and  Aralia  papyrifera,  peltate  hairs  of  Malpighia  urens,  glandular 
hairs  of  Nettle,  Loiiza,  Chinese  Primrose,  and  Dionma. 

Glandular  CelU.  —  Sweet-Briar,  Pivsiflora  lunata,  Ice-plant,  Lilac, 
Cinchona,  Kliamnii!),  Itottlcra,  Aloysia,  Menlh.i. 

Scaly  CelU. — Fvms,  as  Polypodium  sepultum,  and  Niphobolus,  and 
Ceterach,  Hippophiie,  Begonias,  Olive. 

Starch  in  CelU. — Potato.  Arrow-root,  cereal  grains.  Bean  and  Pea. 

Raphidea. — Hyncintli,  Rhubarb,  Arum,  Onion,  Squill,  Balsam,  Cactos, 
Lemna  trisulca,  Fiais,  Aloe,  Banana,  petal  of  Omithogalnm. 

Stomata. — Hynciuth,  Begonia,  Oleander,  Liliwn,  Equisetmn,  Box, 
Gasteria,  Marchantia,  Crinura,  Yucca,  BilVergia. 

Antheridia  and  Archegonia. — Prothallus  of  Ferns,  Mosses,  Fucub,  H»r- 
chantia,  spci-matozoids  in  Ferns  and  Chara. 

Coitjugaiing  CelU.  —  Zygncma  nitidum,  Tyndaridea,  Cylindrocystis, 
Dcsmidics. 

Vascttlftr  Tissue. — Young  stems  of  Herbaceous  planta. 

Spiral    Ves«eU. — Canna  bicolor.  Pitcher  plunt  (Nepenthes),   Bannnii 
id  Plantain.  Cactus,  Hyacinth,  Asparagus,  Balsam,  Slrelitzia,  branching 
spirals  in  Mi^stleto,  Long-leek,  and  Anagallis. 

Anmit'ir  VcsseU. — Opuntia  vulgaris.  Leek,  F.<iuisetnm  Telmnteia. 

DoUid  VesseU. — Sugar-Cane,  Nepenthes,  Willow,  Clematis  Vitalba. 

Meticulaled  VesseU. — Garden  Balsam. 
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Setdnriform  Veudi. — Common  in  Fcms,  Osmnnda,  AiplenhiiD,  CkfB- 
anUiei),  Ptoris. 

Lalici/fTotut  VtAttU. — Ficns  elostiea.  Euphorbia,  Trmgopogon,  Cbdido- 
niuni,  Lactiica,  Isooandra  giitta,  Dandelion, 

Woody  lUrue. — Stems  of  trees,  inner  baric  csper-i-"-  ^  -  'into  yielding 
nsefHil  fibres,  as  Lace  Bark  tree,  Cuba  Baat,  root  of  (  acp. 

Punctated  Woody  Tiisne. — Stems  of  Conifera?,  Pi:.^^-.  A..c.-.,  AxMOttil, 
foBsil  stems,  Cycas,  lllicium,  and  with  spirals  in  Yew. 

1221.  PrcucrTBtlon  of  Mlcraimipe  Objecta. — The  foUowiiig  •»• 
ratus  is  required,  viz.,  glaas-slidee  ground  at  the  ed^ea,  and  of  the  reqoiiU 
standard  size,  witli  circular  glaiis  covers.  Preserving  agenls,  oemeot,  tti 
a  moveable  circular  disk  for  mounting  and  making  cells.  Amone  tb«p>*- 
serving  media  for  vcgi»tal)le  substances,  are — A  solution  of  chlorida  rf  «^^ 
cium,  glycerine,  copal  varnish,  mineral  oil,  Canaila  baiwm.  Anwoe  Ikt 
cements  used  for  vegetable  objects,  are  the  following  : — iJruuBWiek  Qldt, 
japanner's  gold  size,  black  japan,  sealing-wax  varnish,  Itobinana^  bpM 
glue,  gum  mastic  and  caoutchouc  dissolved  in  chlnroform.  ObjectoanpO 
up  (i. «.,  preserved)  either  as  dry  or  as  wet  object*.  For  dry  oliject^  IW 
oils  and  the  Canada  balsam  are  the  preservative  materials,  and  tli«rm 
not  suited  for  wet  objects.  Before  mounting  objects  in  Canada  babuD 
they  should  be  perfectly  clean  and  free  from  moisture.  They  may  aha  W 
soaked  in  turpentine,  especially  opaque  objects,  as  it  renders  taao  Mm 
transparent.  In  mounting,  the  bal.<iam  shnnlJ  be  heated  to  ezpdlbetil, 
till  a  tine  delicate  film  is  apparent  on  its  surface.  The  solution  of  dtfotfi 
of  calcium  is  adapted  for  the  preservation  of  wood  and  IcavM,  and  Ir 
most  kinds  of  isolated  tissue.     The  colouring  matter  in  tlie  celk,  I 


is  always  more  or  less  altered  by  it,  while  grains  of  starch,  if  mcwU,  ivtl 
up  and  can  scarcely  be  recognized.     The  strength  of  the  wMntion  is  tm 
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part  of  lime  to  three  of  water.    Glycerine  is  used  in  equal 
camphor  water,  which  prevents  the  tendency  to  mildew, 
and  the  grains  of  starch  remain  unchanged,  and  the  '  tUe  < 

appear  more  beautiful  after  a  few  hours'  immcrsifn  ii:  mti 

Canada  balsam  and  copal  varnish  are  used  for  the  presorvmion  of  iff  I 
fos.«il  woods.  Thin  sections  should  be  made,  and  the  hard  -WDoda  «Uli 
contain  gum,  resin,  and  such  like  matters,  should  be  eoakeil  in  eneatU  ci, 
alcohol,  or  ether,  before  mountine.  If  the  entire  stnu'turo  of  aay  «»>• 
genous  wood  is  required  to  be  examined,  the  se'iifi""  lutt^t  l.r.  niada  h  •* 
least  three  dilTeretit  directions,  which  may  be  nsveiw.  tW 

longitudinal,  and  the  oblique,  or,  as  they  are  e  I.  l)i<'  b«i- 

zontal,  the  vertical,  and  the  tangential,  each  of  which  ■  '  r    ' 

appearances.      The  vertical  section  should  show  the  numl  ■  ■  i   •• 

medullary  rays,  that  is,  the  small  portionsof  pith  which  r>r\H>e««i  honaaottto 
from  the  centre,  enclosed  between  the  layers  of  wwkIt  fibres,  and  win 
are  known  to  the  cabinet-maker  as  the  silver  grain  of  the  wood,  ll 
coniferous  trees,  as  the  pine,  this  section  shows  olso  the  beautiful  i 
on  the  walls  of  the  fibres.  The  tangential-vertical  si  '  '  >  xliaa  i 
the  medullary  rays,  and  exhibits  the  form  and  arr  of  Am  hI- 

lular  tissue  in  them.     These  vertical  sections  ^'- -  '  -   «-' 

connection.s  of  the  woody  fibres,  the  spiral,  reti' 
In  endogenous  trees  horiiuntal  and  vertical  t 
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Peat  wood  reniiires  to  bo  digested  in  a  stroDg  solution  or  carbonate  of 
soda,  and  fossu  woods  which  havo  been  converted  into  carbonate  of  lime 
shoDld  be  digested  in  hydrochloric  acid. 

1222.  To  make  Cells,  and  lo  ttx  the  thin  Glass  CoTcra. — The  cells 
are  made  eithor  roirad  or  square  by  Uiin  layers  of  cement,  according  to  the 
deptii  required.  Perliajia  tlie  round  ones  are  neater,  but  they  reqm're 
circular  pieces  uf  glass  for  covers,  and  by  the  aid  of  the  moveable  circular 
disc,  the  roundness  of  the  mounting  can  be  made  with  perfect  accuracy. 
The  cover  is  laid  gently  down,  so  as  to  float  on  the  solution  in  which  the 
object  lies,  and  by  pressing  carefully  on  the  cover,  the  superabundant  fluid 
is  made  to  pass  out  by  the  edges,  and  may  be  taken  up  by  a  s(  onge  or 
blotting  poper.  A  thin  layer  of  Brunswick  black,  or  liquid  glue,  or  gold 
sire,  may  be  placed  round  the  edge,  which  will  gradually  harden  and  com- 
pletely seal  up  the  preparation. 


IT.— On  Collecting  and  Examinino  Plants,  and  on  the  Formati-jn 
OF  an  Ueiu)ariv.m. 

1223. — Instroments  and  Apparatua. — In  examining  the  characters 
of  plants  will)  a  view  to  classiticaiiuii,  the  chief  instruments  required  arc  a 
lancet-pointed  knife,  a  small  pair  of  forceps  and  a  lens.  In  more  minute 
examinations,  tlie  simple  or  compound  microscope  must  bo  colled  into 
requisition.  In  selecting  specimens,  care  should  be  taken  to  have  the 
plants  in  a  perfect  state,  or  witJi  all  the  characteristic  parts  present.  The 
entire  plant  should  bo  taken  when  practicable  ;  when  tliat  is  not  the  case, 
then  those  parts  should  be  taken  on  which  the  generic  and  specific  charac- 
ters are  founded.  The  roots  should  always  be  carefully  washed  at  tlie 
time  the  plants  are  gathered.  In  most  coses,  particularly  b  specimens  of 
UmbelUferse,  Le^uminoMc,  Compositm,  Rosk,  &c.,  it  is  of  importance  that 
both  flowers  and  fruit  should  be  preserved.  In  tlic  case  of  Willows,  the 
young  shoot,  with  its  fully  developed  leaves,  as  well  as  the  mole  and  female 
ilowers,  lire  requisite.  In  Rubi,  specimens  of  tlic  young  slioots  must  b« 
token.  When  bulbs  or  tubers  exist,  tliey  should  be  preserved,  either  in 
an  entire  or  split  condition  ;  and  when  tliere  is  much  mucilaginous  matter 
in  tliem,  they  may  be  enveloped  in  small  pieces  of  pap£r,  so  aa  to  prevent 
them  from  adhering  to  the  drying  paper.  In  the  cose  of  Ferns,  two  fronds 
are  necessary  to  make  a  perfect  specimen,  showing  both  surfaces,  along 
with  a  portion  of  the  rhizome.  Entire  specimens  ot  GramineK  and  Cy]>e- 
raccB  should  be  collected ;  these,  when  long,  may  be  bent  into  one  or  more 
folds,  corresponding  to  the  size  of  the  paper  on  which  they  are  to  be 
fastened,  tlie  folds  being  temporarily  retained  by  small  slips  of  paper 
having  slits  in  the  centre.     No  bad  specimens  oiiglit  to  be  preserved. 

1224.  In  taking  up  the  roots  of  plaut^,  a  small  Digger  or  trowel  is  used, 
7  or  8  inches  long  (fig.  831) ;  the  spud  2^  inches  long,  2^  inches  wide  at 
the  top,  narrowing  gradually  to  2  inches  at  the  t>ottom,  the  lower  angles 
slightly  rounded.  This  con  be  put  into  a  leather  sheath,  and  fastened  by 
a  strap  round  the  waist,  tlie  spado  itself  being  attached  to  the  strap  by  • 
long  string.  A  japanned  tin  box  or  Voteulum  is  required  for  the  reception 
of  specimens.  Tliis  should  be  ol  sufficient  length  to  receive  a  plant  of  the 
fiiU  size  of  the  herbarium  paper;  it  ought  to  be  convex  un  both  sidtia 
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(fig.  832) ;  and  its  capacity  may  vary  according  to  the  wish  of  tk*  cot- 
lector.    In  long  escursioDB  where  productive  localitiM  m  vUlad,  H  «3 


1/ 


be  found  that  a  vascnlom  20  inches  long,  by  8  or  C'  inches  wiJe.  aiiO  j 
deep,  is  nnt  too  lanrp ;  and  when  it  is  made  of  tliin  tin,  it  is  by  no  mciii 
hea\7'.  At  one  end  n  good  Bized  thickish  handle  should  be  pUced,  and  n 
is  necessary  to  have  wires  fixed  at  each  end  so  as  to  receiTe  aKapf'f 
fastening  the  vaRculum  on  the  shoulder;.  The  lid  of  th«  vs»culQffl  aMtU 
be  laree,  and  is  best  secured  by  a  wire  which  slips  into  a  tin  aliMitb,  tfi 
BO  constructed  as  not  to  be  liable  to  slip  out  when  the  box  b  hpt.?  tir  •.'■< 
handle.  For  mosses  and  some  Alpine  species  of  plants,  a  mn  . 
also  be  carried  in  the  pocket.  Many  plants  will  not  bear  trau- : 
flowers  fall  off  easilv,  and  tliey  are  i^o  delicate  that  their  foliag*  bvoosi* 
shrivelled.  In  sucfi  instances  it  is  best  to  put  them  nt  onrc  intir  paper 
This  is  managed  by  having  a  small  Field-book  (fig.  if''  ■-■•  ra 

into  the  pocket  or  suspended  round  the  neck,  secur  ii  i 

give  pressure,  and  with  an  oil-cloth  covering  which  may  Lu  ui<il  i&  »rt 
weather.  This  field-book  may  be  made  with  two  thin  mahogany  latf^ 
on  the  outside. 

1225.  The  Paper  for  drying  should  be  moderately  abcorbent,  ISbcb* 
long  by  11  brond,  and  arranged  in  parcels  containin-  —  '  rs  thasfcar 
sbeetB.  The  paper  which  is  used  extensively  in  Scotl,.  by  Owe 
and  Co.,  Princes  Street,  Edinburgh.  In  many  ros,  .  ..,.  i..t  EataiMt 
botanisLs  prefer  it  to  Bcnt4iirs.  It  is  of  consider.ible  thickocci^  akMI* 
moisture  rapidly,  but  does  not  become  to*-)  moist,  and  dries  easily.  A  «■» 
thin  kind  of  paper,  called  crown  tea-paper,  is  used  for  holding  mj  dcfiMM 
plants,  which  cannot  be  easily  transferred  from  one  paper  to  auotoerdBkc 
dr}-ins;.  After  being  carefully  laid  out  in  tlie  folds  of  this  pkp«r,  ihty  M> 
placed  between  the  sheets  of  drying  paf>er,  and  when  the  paper  ia  eWiurf 
they  are  transferred  at  once  in  their  thin  cover  without  beuig  diatmbaJ. 

1226.  In  order  tliat  pressure  may  be  given,  Board*  mn  iriijnMli 
These  should  be  exactly  tlie  me  of  the  drying  paper.  Some  of  th«n  w 
used  for  outside  boards,  and  these  ought  to  bo  thicker  and  atrumrai  tba 
thorcRt;  others  are  inside  boards,  about  J  of  .  :  '  •■  >  r-  „,,., 
two  reams  of  drying  paper,  not  less  than  ten  I 

two  of  which  are  for  the  outside,  and  eight  for  tin:  ii.r.i.K-.  i^wvui  <k  •«* 
pasteboard  arc  also  u^/ful  for  packing  un  the  pUots  as  thay  bwoM  A^. 
The  pressure  is  best  applied  oo  a  l>ntanic.il  escimioo.  by  mrana  of  ■  nfa 
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pnt  twice  round  the  boards  and  paper,  and  tightened  by  a  rack-pin.  T)iis 
IS  much  better  than  sirups,  whicn  are  apt  to  give  way,  ana  are  with 
di£Bculty  replaced  during  an  excnrsion.  In  other  circnnistanceo,  presEure 
is  best  apphed  by  means  (jf  heavy  weights.  The  proseuro  onght  not  to  lie 
leas  than  100  ius.  Tliis  is  preferuble  to  a  screw-press,  in  which  the 
picflsure  is  not  kept  up  while  the  plants  are  losmg  tlicir  moisture. 
Boards  may  be  replaced  by  frames  of  hard  wood,  furnished  with  cross-bars. 
They  are  lighter,  and  hare  the  advantage  of  leaving  a  portion  of  the  surlnce 
of  the  pacKet  in  contact  with  the  air,  and  consequently  of  hastening 
dessicaUon,  at  the  samo  time  they  ore  less  solid  than  the  boards.  Sheets 
of  tin  may  be  employed  to  separate  the  dillerent  layers  of  plants  in  process 
of  drying,  so  as  to  hinder  the  humidity  of  one  from  reaching  the  other,  or 
the  inequalities  of  the  lurger  from  injuring  the  smaller  and  more  delicate. 
In  the  case  of  plants  with  strong  stems,  they  must  either  be  split,  or  a  sand- 
bag, of  the  same  size  as  the  boards,  used,  so  as  to  equalize  the  pressure. 

12*27. — Proeeas  of  Drylnff.— The  plants  when  collected  are  to  lie 
placed  on  the  drying  paper.  In  doing  this,  a  parcel  of  not  less  than  four 
sheets  is  put  on  one  of  tiie  outside  bonnis ;  then  the  specimens  are  laid 
out  carefully,  preserving  as  far  as  possible  their  natural  habits,  and  laying 
out  the  leaves  and  other  parts.  Another  parcel  of  drying  paper  is  then 
placed  above  tliese,  and  tlie  samo  process  is  repeated  with  other  specimens 
until  twelve  such  parcels  have  been  placed  together.  Then  one  of  the 
inner  boards  is  laid  down,  and  otJier  layers  of  paper  and  specimens  arv 
^plied,  until  the  whole  parcel  is  of  mitficient  size  to  be  subjected  to 
pressure.  After  twelve  hours'  pressure,  in  most  instances,  the  paper  is 
changed,  the  moist  paper  being  nuiig  up  to  dry;  and  in  transferring  the 
tpecimens  from  the  wet  to  the  dry  paper,  a  large  pair  of  surgeon's  forceps 
is  used.  The  interval  elapsing  between  tlie  changmg  of  the  jiapcr  may  be 
increased  or  diminished  according  to  the  nature  of  the  plants,  and  the  state 
of  the  weather.  In  the  course  of  eight  or  ten  days,  ordinary  specimens 
will  bo  so  dry  as  to  require  only  very  slight  pressure,  with  a  moderate  vir- 
colation  of  air.  Some  very  dry  plants,  ns  grasses,  may  require  only  one 
changing.  Succulent  plants,  such  as  Sedum  and  Sempervivum,  continue 
to  grow,  however  much  submitted  to  pressure  and  the  ordinary  methods  of 
deasicatiun  already  indicated.  In  order  to  dry  these  plants  completely  and 
rapidly,  it  is  uece«!ary  to  kill  them,  by  immersion  in  ooiling  water  for  five 
or  ten  minutes.  The  plants  thus  dealt  with  are  tlien  placed  upon  a  cloth 
and  left  to  drain  for  some  lime,  after  which  they  niu.st  be  carefully  placed 
between  the  folds  of  the  drjinjj  paper,  not  forgetting  to  lay  out  properly 
any  of  the  parts  which  the  water  may  have  disarranged.  Orchideous  planta 
•re  sometimes  put  into  warm  paper,  and  changed  frequently,  with  the  view, 
if  possible,  of  preserving  their  colours  by  the  rapidity  of  drying.  Scarifi- 
cation has  somotimt!8  been  adopted  with  tlie  view  of  allowing  tlic  juice  to 
flow  out  rapidly.  Motley  recommends  that  Orchids  should  Ik;  put  into  weak 
spirit  for  one  or  two  nights,  and  then  dried.  At  the  time  tlio  8{>eoimenB 
are  laid  out  on  the  drying  pa{>er,  a  label  ."thould  be  inserted  with  the  date  of 
collecting,  the  name  of  the  station,  its  elevation  above  the  sea  (if  it  can  be 
ascertaitied),  and  any  remarks  as  to  soil  or  geolo^cnl  ntrticture  that  may 
be  known.  With  the  view  of  transporting  dried  plants  tivcurely  in  wet 
weather,  it  is  usetul  to  have  a  supply  of  oil  cloth  to  cover  ttiem. 
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1228.  Mosses  may  be  collected  in  excnrsimis  in  talis,  snd  dni  )>t 
moderate  pressure  at  first.  Tliey  can  afterwarda  be  sepatmted,  moiUfiitA 
and  dried  with  greater  pressure.  They  ou^ht  to  be  jQwiered  in  6ttetilt» 
tiun.  Lichens  sometinies  require  to  be  taken  with  the  n(k»  or  MOMi  lo 
which  they  are  attached,  and  they  may  be  merely  wrejip«d  up  to  W*'- 
Sea-weeds  must  be  washed  witii  fresh  water  botore  being  laid  out.  Vh 
more  ilcHcate  kinds  arc  floated  out  on  pieces  of  stilT  paper,  and  •ftemrii 
dried  by  moderate  pressure.  In  pre8er%'ing  fungi,  such  aa  Afuict,  lit-,  * 
thin  slice  is  taken  from  the  centre,  extending  frum  the  top  of  the  fikm  to 
the  base  of  the  stipe.  This  is  dried  separately  to  show  Uie  eiUi  or  paiK 
etc.  The  inner  cellular  portion  of  the  pileus  and  stipe  is  uten  roav^ 
and  these  parts-  are  dried  so  as  to  give  the  form.  Trsrellers 
foreign  countries  (although  not  botanists)  will  And  it  an  e«ty 

E reserve  Mosses,  Lichens,  and  Sea-weeds  in  a  state  fit  for  aftcr-cx« 
II  the  case  of  Sea-weeds,  it  is  necessary  to  avoid  sncb  sp^cimeos  at  m 
in  a  state  of  decay.  Those  which  are  taken  should  be  spr*ftd  oat  in  i» 
shade  to  dry,  without  washing  them  with  fresh  water,  and  when  quite  dn. 
packed  loosely  in  a  box.  Many  species  are  fouml  tlirown  npati  tba  beack 
and  the  pools  in  the  rocks  at  low  water  are  often  filled  with  oedltf 
specimens.  The  stems  of  the  larger  Mgie  are  often  covered  witfc  fnw6i 
fpocics,  which  should  be  dried  without  separation. 

1 229.  When  the  specimens  (whether  Phanerogamous  or  CrrptogMBMl) 
are  fully  dried,  they  are  then  selected  for  the  herbarium,  and  are  nmlliliHuw 
Anc  stiff  paper,  fit  for  writing  upon,  17  inches  by  10^.*  In  hug*  btrbuk 
which  are  constantlv  consulted,  the  best  way  of  secnnng  the  8pcctiiMBiiil|T 
means  of  fine  thin  glue ;  theplaiits,  aftertheglueispnt  on  them,  beisf  BMW 
to  adhere  to  the  paper,  by  pressure  between  folds  of  drying  paper,  tai 
use  gummed  paper,  others  use  thread  or  narrow  ribbon,  by  maiMw  nf  «Wlt 
llie  specimens  are  sewed  to  the  paper.  Plants  of  eir  >  Cnn- 
positte,  are  more  particularly  exposed  to  the  ravage?  t*.  »3 
plants  afler  being  dried,  should  be  brushed  over  with  an  aic-iiiotic  Mliaaa 
of  corrosive  sublimate. f  This  treatment  has  the  incooveniatw*  of  fit- 
colouring  thera  more  or  less  completely,  and  making  theiB  aanniM  ■  0|ftl 
brown  tint ;  but  there  can  be  no  hesitation  l>etweea  tbo  slterstton  ef  Hair 
colour  and  tlie  complete  destruction  with  which  they  are  metMtetd,  U  ■■ 
submitted  to  the  above  manipulation ;  some  rocomroend  cy«nid«  ef  poMrfta 
to  destroy  insects.  In  herbarium-presses  camphor  is  employed  to  pnnrt 
the  attack  of  insects.  The  specimens  must  be  kept  dry,  miiI  fitiMKMJy 
examined,  and  when  insects  are  present,  they  must  oe  retooehed  wlkA* 
solution  already  indicated. 

1230.  apectmena  In  amolat  Mate — In  preserving  fresh  specfaoMa  <f 
fruits,  and  the  other  parts  of  plants,  the  best  mode  is  to  pal  ttca  loM  • 
saturated  solution  of  salt  and  water.  They  can  thus  bo  sent  hOBt  frai 
foreign  countries  in  jars  or  barrels.  In  making  a  museum  of  so^  ntd- 
mens,  thoy  arc  put  into  glass  jars,  tlie  sizes  of  which  ahonkl  be  rmir- 
4,  8,  12,  and  16  inches  high,  with  a  diameter  varying  aocotdiag  to  UM  ■• 

*  The  paper  uKd  IS  Edinburgh  it  nude  1>7  Cowu  uil  Co.  ute  Ik*  Mat  if' II.&WI 

Medium,  flat  4to,"  tnd  cmU  two  rauiea«  a  ream  when  axu 

f  Tlie  tolatloo  oommonlj  uaed  coanata  of  80  fr^at  of  naphor.  lal  W  ^ttm  af  i^B* 
•ablinute  to  an  snnoe  of  ilcohaL 


of  the  specimen.  The  glasses  may  be  filled  with  the  following  solulion. 
which  is  nearly  the  same  as  that  used  by  Goadby,  and  which  teems  tu 
answer  well  in  most  in&tancos : — 

Bay  salt 4  ounces. 

Burnt  alum   '. 2  ounces. 

Corrosive  sublimate  20  grains. 

Boiling  water    2  quarts, 

Diaeolve  and  filter  the  solution.  Spirit  is  often  used,  but  it  usually  makes 
all  colours  alike  brown.  It  is  useful  for  delicate  specimens  which  arc 
required  for  dissection.  Diluted  acetic  acid  is  also  very  generally  cm- 
ployed.  The  mouth  of  tlie  glass  jars  may  bo  convenionlly  covered  with 
India  rubber,  or  in  the  cose  of  glasses  of  small  diameter,  with  ft  watch  gloss 
Hccured  by  sealing  wax,  or  by  circular  glass  covers  cemented  by  a  lute 
composed  of  resin  1  part,  wax  2  parts,  and  vermilion  1  (lart. 

1231.  Seeds,  when  sent  from  abroad,  should  be  collected  perfectly  ripe 
and  dry,  and  if  possible  kept  in  their  entire  seed-vessels.  Small  seeds  may 
be  f  jlded  in  cartridge  paper,  and  should  be  kept  in  a  cool  and  airy  place 
during  transport.  Large  seeds  and  oily  seeds,  which  Kao  their  gcrniinAting 
power  speedily,  are  best  transported  in  earth.  A  box  about  10  inches 
square,  with  the  sides  }  of  an  inch  thick,  answers  well.  In  this  may  be 
put  alternate  layers  of  earth  and  seeds,  the  whole  being  pressed  timdy 
together.  Living  plants  are  bc«t  transported  in  Wordian  cases  (^  2H7), 
and  seeds  or  fruits  may  also  be  scattered  in  the  earth  of  the  cases.  BuDia 
and  rhiiomes  not  in  a  state  of  vegetation,  cuttings  of  succulent  plants,  as 
aloes  and  cactnse.",  and  the  pseudo-bulbs  of  Orchideous  plants,  may  be  put 
into  a  box  or  barrel  with  dry  moss,  sand,  peat,  or  sawdust. 

1232.  Hint*  aitoOu!  preparation*  to  he  made  for  alpine  travMing,  particu- 
larly in  Switzerland,  partly  taken  from  WilW  "  Wavderingt  on  tlte  High 
Alpi." 

_  A  botanical  trip  for  six  weeks  in  Switzerland,  including  the  expense  of 
goiug  and  coming;,  need  not  c(>st  more  than  twelve  shillings  a  day.  In  a 
pedestrian  tour  the  traveller  must  be  as  lightly  equipped  as  possible ;  at 
the  aame  time  he  mw<t  so  provide  as  to  have  a  change  of  dress  in  case  of 
wet  weather.  The  Botanist  must  send  his  heavy  portmanteau  and  his 
drying  paper,  with  boards,  rope,  and  rack-pin,  to  different  points  by  rail- 
way or  post  During  his  alpine  rambles,  he  will  find  that  he  can  only 
carry  his  box,  spade,  field-book,  alpenstock,  ond  light  waterproof.  His 
knapsack,  while  he  is  botanizing,  must  be  carried  by  a  porter.  He  Hhould, 
however,  be  pre|)ared  on  an  emergency  to  carry  all  his  alpine  baggage 
with  him,  more  especially  when  passing  from  one  station  to  another  by 
some  beaten  track,  where  few  plants  are  to  bo  expec*ed.  A  large  party 
nnll  find  it  convenient  and  economical  to  hire  a  horse  for  the  conveyance  of 
tlicir  knapsacks. 

The  articles  required  am  as  follows : — 

A  light  waterproof  knapsack,  which  will  bear  rough  usage,  about  14 
inches  long,  10  inches  broad,  and  3}  inches  deep,  with  two  light  &txa,'^  «.<■ 
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the  top  to  hold  a  very  h'glit  watctproof,  and  a  stout  leather  handte  If 
which  to  carry  it,  if  necossan,-.  The  sXTti\in  lor  the  thooUna  «hnUM 
broad.  One  uf  the  shoulder  straps  ahouM  end  in  a  rin^,  and  a  book  dtoiU 
1)6  fastened  on  the  lower  ed£;e  of  the  knnpsack  to  receive  it  Bf  tUiMB- 
Irivance  the  knapsack  is  easil}'  taken  off.  The  whole  appantn  Mgbl  Kt 
to  weigh  above  2  lbs. 

Good  shoes,  larpe,  so  as  to  allow  for  the  swelling  of  the  f!:<rt.  the  vM 
from  I  to  f  of  an  inch  thick,  etadded  with  stout  naiH. 
They  should  be  worn  with  gaiters,  »o  as  to  keep  ont  di>! 

Soft  woollen  socks,  such  as  those  made  in  Sfaetlaod.  Of  titcse  t«s  a 
three  pairs  arc  required. 

A  shooting  coat,  a  waistcoat,  and  trousers  of  fl  '  i  ■  "  nf  thtptetfi 
plaid,  the  two  former  being  double-breasted.     F\.>-  ^ial^^^W 

worn  next  the  skin  on  account  of  rapid  changes  ot  (cmperaum  M  At 
glaciers  and  in  the  valleys. 

A  light  wide-awake  hat  with  strings  or  elastic  band.  In  wiy  krt 
weather  tlie  action  of  the  sun  on  the  forehead  and  temple*  may  bf  (Sat- 
nishcd  by  a  thick  roll  of  whito  inaalin  round  tlie  hat. 

A  light  waterproof  of  silk ;  one  may  be  got  weighing  only  lis  ocBOiL 

The  contents  of  the  knapsack  should  not  weigh  more  thaa  6  or  7  Oa. 
They  should  consist  of  two  spare  ttiin  merino  shirts,  throe  er  fbv  MOf  <f 
socks,  well  run  in  heels  and  toes,  a  very  thin  pair  of  tron«>rs  or  draaMl 
for  change,  two  pocket  handkerchiefs,  and  a  pair  of  ^»  *  wloi 

for  mending — as  needles,  thread,  worsted,  tape,  bi:;  -A  cMbl 

flannel ;  also  string,  soap,  sponge,  brush  and  comb,  razor,  a&tl  toolb-iiaii; 
oiled-silk,  lint,  and  b.indAges ;  ordinary  medicine — as  coinfvMiiu)  iteteh 
pills,  opium,  and  sugar  of  lead  and  opium  pills,  tartar  <  '  '  i 
sticking-plaster ;  a  small  quantity  of  note-paper,  ink,  pen 
knife,  furnished  with  a  corkscrew,  gimlet,  and  saw;  liicinTsi  »  pur  « 
dark  spectacles,  and  a  dark  veil,  and  warm  gloves  and  maffiteeik  Itot 
may  be  also  added  a  journal,  a  thermometer,  composB.  "««»—»■» 
whistle,  and  a  small  telescope.  A  flnsk  and  drinking-cup  wil)  alsoba  ef 
service,  and  a  common  coarse  blouse,  which  can  be  procuro<i  in  SwitMiinI 
for  two  francs.  For  travelling  on  glaciers  a  few  screws,  aboat  |  of  aaiaik 
long,  with  lar^e  double-pointed  heads,  are  useful.  Wills  pfuuanxl  ttoi  M 
Chamouni.  These  are  screwed  into  the  sole,  three  or  fotir  b«iag  aacN|^  tm 
each  shoe. 

For  glacier  work,  stont  ropes,  thicker  than  a  window^aaah  oocd  an  in- 
quired, 10  to  15  feet  for  each  person,  and  an  ice  hatobet.  An  ligttKttA, 
C>  feet  in  lenglh,  is  of  essential  service.  A  good  map  is  alao  of  DHl  ctlM- 
llio  botanist  must  also  have  a  small  tin  box,  10  or  12  in^M  iBNOCft,  arf 
.ibout  4  deep  ;  a  small  spade,  in  a  Icatlicrn  rase,  fastened  Toond  im  «lill> 
and  a  small  field-book  for  drying  plants,  made  of  thin  woodan  boafdi^  i  cr 
9  iuchea  long,  and  al>out  5  inches  bro.id,  and  containing  drying  |«f(r,abait 
1  or  1}  inch  deep.  The  plants  gathered  must  be  tzaMAmd  to  IsV 
drying  paper  at  different  stations,  and  must  then  eitbar  faa  catrM  Vj* 
porter,  or  sent  by  conveyance  of  some  sort. 

Il  is  by  uo  means  neceatarv  to  have  guides  in  every  part  (dOia  Akitf 
Switzerland.  For  instance,  Mr.  Wills  says,  that  none  an  lafrim  te 
tlin  Col  de  D&\mc,  \3rc  tfeVt"S.«Mft,^3i\<iC<iV4s  Voae,  tbe  Great  St  ~        ' 
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the  Qemmi  Bad  the  Grirasel.  In  waDdering,  however,  among  the  high 
iDOuiitainH,  it  is  always  Bafo  to  take  a  guide.  Wills  su^^estg  that  the  best 
w\y  is  to  aecnre  a  good  guide  at  Htartiiig,  and  keep  him  during  the  whole 
tour.     He  cosla  about  five  or  six  francs  a  day. 

1233.  Works  on  tlie  Microgcope. — The  following  works  may  be  consulted 
by  the  student : — Quckctt's  Practical  Treatise  on  the  Use  of  the  Microscope ; 
CJarpeoter,  The  Microscope  and  its  Revelations  ;  Schacht,  The  Mioroecope 
•nd  its  Application  to  Vegetable  Anatomy  and  Physiology,  translated  by 
Currey  ;  Ilaiinover  on  the  Construction  and  Use  of  the  Microscope,  edited 
bv  Professor  Goodair;  Beale,  The  Microscope  and  its  Application  to 
Cliiiioal  Medicine ;  IIo<!g  on  the  Microscope;  Kuss,  article  "Microscope" 
in  the  Penny  Cyclopaedia ;  Benuett's  Lectures  on  Clinical  Medicine,  etc. ; 
Transactions  of  Microscopical  Society  and  Microscopical  Journal ;  Grifflth 
and  Heufroy,  Microgrnphical  Dictionary ;  Pritehard'e  Microscopic  Illnstra- 
tSons;  Robin,  Du  Microscope  et  des  Injections. 

1234.  Lutoftiie  principal  Micrmcope  Makert. — Ross,  Powell  and  Lea- 
land,  Smith  and  Beck,  Ladd,  Pillischer,  Pritchard,  Salmon,  in  London ;  Adie, 
Bryson,  Hart,  in  Edinburgh  ;  Field,  Parkes,  in  Birmingham ;  Dancer,  in 
Manchester ;  King,  in  Bristol ;  Chevalier,  Nachct,  Oburhauaor,  Brunner, 
in  Paris ;  Schick,  Pistor,  in  Berlin ;  Ploesl,  in  Vienna ;  Frauenhofer,  in 
Munich ;  Amici  in  Modena. 

1235.  Robs'  Micboscopes  m  1855 — ObjectiteS'A.nd  Prices. 
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1236.  Direation*  to  CoUeelort  vitHing  Foreign  Conntria,  eonderuedfhmt 
Hooker'%  Kew  AlueeUany,  Vol.  K.,  p.  214-219. 

A  Botanist  visiting  a  foreign  country  should  moke  as  perfect  a  collec- 
tion as  poasible  of  all  the  plants,  neglecting  no  species  and  ^ireservin^ 
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specimens  of  every  kind,  more  especially  3ach  as  seem  to  6i>  connoed  ta 

certain  localities.    The  arboresctent  plants,  trees  of  etvrj  daMiiptiaii,  m 

to  be  Bougiit  for  and  collected  in  flower  and  in  frait ;  oooes  aad  htpt 

acoms,  and  other  kinds  too  large  for  the  hortns  siccus,  are  to  b«  (nnfT«d 

apart  from  the  foliage,  and  notes  made  of  the  locality,  height,  MW  of  tlia 

trunk,  etc.     In  proportion  as  mountains  are  ascended,  Ibe  TegdatiM  «3 

bo  found  to  change  and  to  become  more  interestine  .ind  mure  pMiliac. 

Particular  notice  should  be  taken  of  the  heights  at  -  ''rntt  pluti 

grow,  and  of  those  plants  which  are  found  nearest  t^  ■  vf  ferpctai 

snow.    Care  shoulil  be  taken  to  preserve  the  collections  from  w  ■ 

They  may  require  to  bo  opened  occasionally,  and  exponcd  to 

artilicial  heat.      Seeds  should  be  collected,  and  Iraiisp'  ■ 

already  noticed  (^  12.31).     Objects  of  interest  as  n^eardi  ■ 

should  be  collected ;  such  as  articles  of  food,  cl"  ' 

resins,  dye-slulls.  samples  of  woods,  particular'.;. 

and  cabmet-work.     Varieties  and  abnormal   i 

sought  for  and  preserved;  attention  beiii;;  p,rM 

in  the  form  of  leaves  and  flowers  in  the  samr  ni".. 

of  growth  and  in  different  conditions  of  growtli.     A 

instituted  between  the  flowers  of  diflierent  reginns,  as  i  .  ... 

and  of  different  heights  and  exposures  on  the  mountains,  n  - 

geological  districts,  as  granite,  limestone,  etc.     The  tint' 

flowering  of  bushes  and  trees,  etc.,  should  be  noticed.    Wt 

seems  unusually  retarded  or  accelerated,  the  tem[)PTnt;j- 

soil  and  at  three  feet  deep  should  be  ascertained,  wl< 

collector  should,  as  soon  as  possible,  make  himself  acq' 

of  the  more  common  and  conspicuous  plants  of  the  ti 

consulting  any  works  which  may  have  been  written  n  . 

which  affect  waysides  or  the  tracks  of  man  and  animal^ 

the  effect  of  clearing  away  forests  and  of  burning  t  ■ 

sequent  vegetation  should  be  attended  to.     The  tran 

and  animals  is  a  subject  of  great  interest,  which  eh< 

flare  shonld  be  taken  to  ticket  the  specimens,  so  t 

difficulty  in  determining  their  localities  afterwards. 

(if  above  2000  feet  of  the  sea  level),  dates,  name  of  Ji _.  ;  „_,  ,._j 

information,  should  be  attached  to  the  specimens  to  which  tlicj  ftiu.  A 
collector  cannot  be  too  careful  in  regard  to  these  matt«r«,  Aaentdailf 
{he  temperature  of  the  trunks  of  evergreen  and  deciduous  tTM*  and  tt  it* 
soil  at  their  roots  is  a  subject  of  importance.  The  temptiialuw  of  tkt  wi 
at  various  depths  daring  winter  should  be  recorded ;  also  tite  tMU|maf 
cf  the  air  and  water  between  the  under  surface  of  melting  aoow-hcJa  tad 
the  subjacent  dormant  vegetation,  with  the  view  of  dntnwb^t^  d* 
causes  of  the  rapidity  with  which  plants  germinate  and  tilmiiiii  aflw  As 
disappearance  of  snow  from  alpine  situations.* 

*  lot  AiUcr  detail*  •«  uulrvctioni  br  Sir  Wm.  UookM  tai  Dr. 
Vol.  it,  pp.  tlMXt. 
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EXPLANATION  OF  SOME  OF  THE  MOST  IMPORTANT 
BOTANICAL  TERMS. 


A,  Mfhrn,  prinbTc  of  the  Greek,  pUced  before  a 
Gn-ck  or  Latin  word,  indicate  (be  abtenoe  of 
the  nrpui;  ihtu.  apk^litu,  Icftficta.  »eamUs, 
ttcmloi. 

Abauai.  or  ABaxilk,  not  in  thr  axis,  applied  to 
the  rnibryo  whi-n  uut  of  thr  uxu  uf  the  aced. 

ABlvnaMAi..  (Irrmtint;  frura  regularity  or  from  the 
maaJ  form  or  firurlare. 

AJoanoN,  iuriprr»»ioD  of  an  organ,  depeDdlng 
OD  Bon-drrclopiiifrnt. 

Asaurr.  eodmg  m  an  abrupt  manner,  aa  the 
truncated  leal  of  the  TaUp  tree;  airvpf/ji-piii* 
muU,  ending  m  S  pmoB,  in  oiher  worda,  pvi- 
uaoMle  I  Miruptly-anfmim^u,  a  leaf  with  a 
Droad  extremity  from  which  a  po  nt  ahaca. 

ABBCiuioif ,  anting  off,  apphtd  to  the  airparation 
of  the  legmenta  or  fnutolea  of  Diatoma. 

AcaULiaor  Acadumcbsit,  without  an  erident 
stem. 

Accftsaccirr,  when  parta  eontinne  to  grow  and 
increaae  after  floveriu,  aa  the  ealn  of  Phy- 
aalii.  and  the  otylra  of  Anemone  Ptuaatilta. 

Accarra,  grown  togrther. 

AcovKBEAT,  applini  to  thc  emhr^o  of  Cmciferc. 
wfarn  the  ro^icdotia  haTe  their  odgea  applied 
to  the  folded  radicle. 

AcsAosB,  narrow  and  alender,  with  •  ibarp 
point. 

ACHieiK  or  AcBJKHirv,  a  monoapcrmal  aced- 
VBaael  which  doca  not  opes,  bat  the  pericarp  of 
vbieb  ia  eeparable  from  the  aeed. 

AcvLAiiTDXoca,  having  no  Ihml  eofloffc 

Acvbomatic,  applied  to  lenaea  wUA  pnTent 
chromatic  abnTation.  i  «.,  ehow  d^ccU  with- 
out any  priamatie  oolonra. 

Acici  I.AB,  Uke  a  needle  in  form. 

AcicuLoa,  a  atrong  briatle. 

Acu  ACiroBK,  ahaped  like  a  aabtc  or  admitar. 

Acmoa,  one  of  the  pulpy  dnipeU  tbrmiag  the 
fruit  of  the  Kaipberry  or  Bnunble. 

Aonii  KMOUJUA,  oellular  tiiaue,  having  a  star-like 
or  itaUnte  form. 

Aeon UDoiooi^  hiring  do  eotytedooa. 


AoKocAmn,  Hoaaes  baring  thdr  fmctifleatioo 

terminating  tbe  atii. 
AcMoaiH  and  Acbuobhodb,  a  atem  formtd  by 

the  basea  of  frooda  in  fema,  increaaiog  by  ila 

tummit,  and  having  ita  vkictUar  luaue  in  the 

form  of  irrcf^lorly  formed  bunJIra 
ActiLKUa,  a  pnckle,  a  proceia  of  the  bark,  not  of 

tlie  wood.  01  in  the  Boae;  Jottmt*,  foraiahed 

with  phcklca. 
AccMiKATK,  drawn  out  into  a  Long  Doint 
AcbTB,  termmating  gradonlty  in  a  inarp  point. 
ADKLmoCB  or  Aobltuia,  lu  compoaitioD,  meani 

anion  of  lUomenta. 
ADtiKaBNT,  united,  adbeston  of  parta  that  are 

normally  leparatc,  aa  when  the  calyx  ia  united 

Co  the  ovary. 
Adhatk,  when  an  organ  ia  united  to  another 

tluou^'bout  ita  whole  length,  aa  Uie  itipalea  in 

Rjtse,  and  the  filament  and  anther  In  Kanun- 

ralui. 
Adpuubbd  or  ArrnaaaaD,  cloacly  applied  to  a 

aarface,  aa  lome  hair*. 
Adlbcl's.  crooked  or  hooked. 
Adtbhtitioub,  organa  produced  in  abnormal 

poattioDB,  aa  roots  arising  from  n^riaJ  sterna. 
^mvATiciK,  the  arnwgrmeat  of  the  parts  of 

the  flower  in  the  flower-bud. 
Am.irrr,  relation  in  all  eaaestiBl  organa. 
Aooiioua,  the  same  w  Ciyatoommim§. 
Ala,  a  wing,  applied  to  tbe  lateral  petals  of  a 

papiltonaceons    flowrr,  and    lo    luembnuioua 

appendagca  of  the  fruit,  aa  in  the  him,  or  of 

the  seed,  >•  in  pines. 
Albvmbii,  the  nuthtioos  matter  stored  np  with 

the  embryo,  called  also  Ptruftrm  and  ffaWu- 

$ptrm. 
Albubhum.  the  outer  young  wood  of  a  Dfootylo- 

donona  stem. 
Alooloot,  the  study  of  Scfr-weeds. 
AuiBACXOOs,  a  potypetalona  corolla,  in  whtcb 

there  are  intcrrala  between  tbe  petals,  aa  u 

CUckweed. 
AtTKaaaTSt  vnagsd  ai  diScxcat.  lM^y&«A^3hi 
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I  dinmrlnc^W  oppoite  l»  Al  Mas. 

KtmrEUCIC  wllMaSM|MM»«BMHM<  w 


•ame  uii,  u  when  each  leaf  ii  Kpantcd  byi     crpen  oa  Uf  wvrtkm  MSt  Ikt 

inlmnodci  by  thotc  next  lo  it.  i      flower ;  Min«  u  Imtwww. 

Alvmola,  renuUr  nrittcs  od  a  fnrface^  u  In  ,  A3t 

the  reoepUcle  of  the  Sunflower,  and  in  that  ,      li 

■>r  Nelombium  which  ii  called  AlttclAU.  |  A-Pcii 

AJiiy^TL'M.  Bcatkiat)rdrrtduaa«am»csaAJ  ipike;        m  Kx^tlbumimnu. 

plantt  faarlDK  rAtkini  are  JmeMyftrtnu.  APiTALors.  wlihoai  ptHK  bl 

Atmiua.  the  noid  or  scmi-fliud  matter  in  the 

embryo^aac 
Amoiipiiogi,  without  defloite  fom. 
A^iriiiBABCA.  an  indchiaccnt  multflocolar  fruit 


r«rtt> 


nochlanydecraf. 
AvHiLtora.  without  tesrw. 
Apical  or  Aticilaa.  at  thx  ifA ;  il 

(o  pari*  cnnnert^  wilh  Ike  flvarj. 


with  ■  bard  exterior,  and  pulp  mond  the  aecda,    Apicl  LATa,  harioir  an  apicvivs. 

na  teen  in  the  Baobab. 
AupHirmopAi.,  an  ovole  corred  on  itaelf,  with 

the  hiliuB  in  the  middle. 
AXPLEZiCAOL,  einbraeioi;  the  item  orer  a  Ur^ 

(.art  of  u»  cirrunifcrmce. 
Akpclla,  a  hollow  leaf,  aa  in  Utricularia. 
Analooov».  when  a  plant  atrikiogly  reaerabtea 

one  of  another  si:nui,  »<)  ai  to  rcprcaent  it. 
AiiABTOHO.tit,  union  of  Traacli;   nnioit  of  the 

final  ramifications  of  the  vcini  of  a  leaf. 
Anatmopal  or  Akateopoub.  an  inTertfd  orulc, 

the  lulura  and  micropj'Ic  bcin^  near  each  other, 

and  the  cfaalaza  at  toe  oppoatto  end. 
A?(caP8,  two-edjfcd. 

AnDaauriuv.  the  male  oraaiu  of  the  flovcr. 
AxunoaTiiocft,  male  ana  CeuUeflowen  on  the 

%%m^  peduncle,  ai  in  aoat  •pedes  of  Cam. 
Andkopnoke,  a  stalk  BUppOTtmr  Uie  ituneni, 

oflen  formed  b;  a  union  of  the  ftlamcnta. 
Aker,  male  or  alamen,  in  oompoutiou^  Andrv 

and  Androui. 
Axp&ACTOoaK,  vai7  or  aiiiucnu,  aa  the  antbfln 

of  CncurbitacesB. 
AitaiBMCvntA.  raacnlu  tiaane  in  geoenl. 
AKQiospiKMoua,  havinf  aeeda  coDtained  in  a 


Apiccll's  at  Apic-t!i,cii, 

Bpnn^nK  abruptly. 
ArocAkPora,  orary  aai4  fr«lt 

meroua  distinri  cnrpaliL. 
AropRiaia.  a  twelUsf  aft  tka 

in  aoaie  Moaact. 

ArOTHSCIUH.  tJi* 

tion  of  lichma. 
ArrBnoc^  wittwat  «i>f>^ 
A&ACRiioTO,^^M  tolMlMtetn 

to  resmhie  n  oobvcb. 
AiGHKoonivx,  tbeTovag  f< 


■f  ttel 


ANisoa,  in  oompoaitioii,  meAna  unequal. 
AxiaOffTRMOHOITB,  ftaaeua  not  equal  in  nambcr 

to  the  floral  envelope*,  nor  a  multiple  of  theat 
ANNtn'fitGS,  a  •ycuT  old. 
ANHt-LUs,  a  hoe;,  npplied  to  the  rlaatir  rim  mr* 

rauodinn;  the  sporangia  of  aumc  Krrni.  alao  to 

a  criluiar  rim  un  the  iLalk  of  the  Mnihroom, 

brtn^  the  rrnifuni  of  the  reil. 
AvTaniou,  samp  r«  imffnor,  whm  appUed  to  lite 

partt  of  the  flower  in  Uidr  reUtua  to  the 

axis. 
AHTnn.A.  the  mnofe  panicle  of  JowaoeK. 
Anmin,  the  part  of  the  ft«mea  cooUtiniBrpoltm. 
AiiTH  Rami  I'  M,    male    orgfan    la    CrTptogamw 

pUuls.  frrqurniJv  containinit  aundaf  fliaBienta. 
ANTuaauzoA,  moniig  flUments  to  aa  aotheri* 

dium. 
AitTHRitf,  the  opening  of  the  flower. 
A-fTHocAaPoca.  applied   to  oiultipte  or   polf- 

ryntnrtal  frnita.  lormed  by  the  orarioa  of  aere- 

ral  flower*. 
ArrnoDii-M,  the  capitnlnm  or  head  of  flower* 

of  ComptMitc  pliitita. 
AMTOoriioax,  a  itiilk  lupportinp  the  inner  floral 

enrelopea,  ai»d  leparatinpthem  ftam  the  calvv. 
AMnuA,  a  dower,  in  compoailion,  Jntko;   in 

1  Atin  Flot. 
trtTBOTAXu,  tba  amngansnl  of  the  flowera  on 

lb*  axia. 
AffTtcv»,  r>\acoA  te  tnral  c<  Kfnwei  %a  tJtu  Un  i 


in  Cryptognabe  Blasln. 
A  act?  ATX,  corred  w  aa  atcfcaA  ■an^tttAk 
ARioLaT*.  4Md«4  tatotabaaftaivi^^ 

or  Arfpim. 
AaiLLiTB  and  hxnJU»$9>,wm 

a«cd,  thefbnatr  BnMMttvfr""^! 

the  latter  frixn  tfra  uotNV^  m  ta  \ 
AaivTA.  an  awa,  a  toag 

Hartey  i    ' 

AriMUU. 
AaMiTiiav,  tba  hatr^ 

offan. 
A  an  cp  LA  no, 

rleanly  at  tame  potato 
AaceKpma,  applied  to 

which  riiea  nada^W  ftavlto  laati  ••■ 
~      >lha  hmt^mm 


atUched  a  mtle  abova  1 

and  to  hain  diractad  1 

of  their  avpport. 
Arciotlh,  a  pitchev  or  MteA  la«C  «  M  ^ 

pentbes. 
AactTB.  a  hac.  "PfUed  to  «te  ri^eaid  UdM 

and  other  CiyTMgnaa^  aaNtoatof  ^na»« 

fpnres. 


Itenrap^tW^^fia* 


AariKiTt,  rouf haeaa*  to  iB  Iht  I 
nact*. 

AraACT  BIf  CB  TV  A. 

ahaped  celLi. 
ATRQPotra  or  ATaora  u,  tba  a 
AtaicvLATK.    harint    mupfd/t^m,    afVtofl  * 

leavrt.  hansc  k>baa  or WaJatt al  tbav to» 
Awn  and  AWHXO.  arv^ruAB  aad  A««MBia 
Azit.  tha  uppMT  anftev^et*  tta  htf  >dto* 

ftrm 
Axiix  nr  ^TTiT.  ht Iwaitof  to Ibt a— l 
Ash  .fronlbaMaeratat 

Axi 

p;...  tta*  '^ 

Strit  I'fT,  «iiu  (he  Mtoela  ^ 
s  realral  af|aa  biMtov  toMi  to  1 
the  ceotoKNi  etoto  of  a  bnato 


BiccA.  berry,  a  wflwler  friel  toetof  t  aril 
ottUr  eovoisiff,  aad  aaeda  taiarTaBd  *  l^ 


QLOSSj^AY. 


6ti; 


Balavsta,  tb«  fruit  of  the  PoraRmitnte. 

Bakjatb,  Bkabobd,  having  tiuU  of  hsir-likc 

pabetccDct, 
Badi.  K'ljrlexi,  the  outer  cellular  and  fibrous  co< 

vrhn^  or  tlir  ilrm-,  lejuirable  frou  the  wooil 

in  (>it-'uty)cdonK. 
BAnax^,  Dot  fruitful,  applied  to  male  Aowert, 

and  to  the  non-fructifjuig  froDiU  of  feruf. 
Ba»AL  or  Basilar,  attached  (o  tlte  baae  of  an 

orgnn. 
BAbiuiOM.  a  oell  bniring  on  iti  extrrior  one  or 

more  ipores  in  tome  ruagi,  which  are  heocc 

odlcd  ftMtidiosparous. 
Ba»t  or  Ba»«.  tin:  inner  fihrous  hark  of  Dicotyle* 

doBoo*  trrea. 
BtniotTAB,  a  hairy  excreacence  un  the  hranchea 

and  loaves  of  Boeei,  cau»d  b)'  an  attack  of  a 

Cfnipi. 
BroKir  jATC,  harinc  two  tooth-hke  {iraoesBea. 
Bir4aioL'i,  in  two  rowa,  ontuDcorh  tide  of  an  aii« 
BiriD.  tvo-rjrfl,  cut  down  to  near  the  middle 

into  two  parti. 
BiP'^'Ri.'fK,  a  rapliidian  cell  with  an  opening  at 

rach  end. 
BiLAyKi.LATt.  tiAvio|c  two  laoielliB  or  Aat  diri- 

•inni,  .'IS  in  fnnc  ititrnins. 
BiLucTLAjL,  hai-ing  tvu  licnlomrDts. 
Bi.iAT»:.  applied  to  a  Icnf  cornjKiicd  of  two  leaf. 

leta  at  the  CTttn-mi'v  of  a  pttiole. 
BtTAATrre,  cut  duwu  to  near  the  bate  into  two 

part?. 
Bi^i*i.<f  ATR,  a  compound  lea/  divided  twice  in  a 

pinnate  maDner. 
BipixnATinn,  a  rimple  leaf,  with  lateral  did- 

aioat  rxtenrlin^  lo  near  the  middle,  and  whicb 

are  aJao  timilarly  iljvitled. 
BiyiiTNATiPAitTiTi,  diffmng  frutn   hipinnatifid 

in  the  diTl^l•)ns  t-Jitending  lo  near  Uio  nudrib. 
BirLiCATs,  duobly/u'iifdinatranEvenemanDcr. 
BfroBO<tK.  hanne  twn  roundnl openings 
Bis,  twice,  in  conip'tBition  Bi. 
BuRHJiATK.  nrdnp  icite-srrrate,  when  the  aerra- 

tore*  arc  thciuirhcs  serrate. 
BiTiR^ATR.  a  rumptiund  leaf  dirided  into  three, 

and  each  diriiion  again  divided  into  three, 
BlTTtw,  aanie  as  /'remjjri/. 
Bi-ADK.  tbe  huninn  tir  bn^wl  pul  of  a  lea/,  ai  dia- 

tintrnised  from  tito  petiole  or  ataJk. 
BuA^rciii.NO.  •»'e  fJtiofaiioK. 
BLrm  i«o,  a  peruUnr  chanire  in  an  anstere  fruit. 

by  which,  aftrr  bring  pulled,  it  bccamea  soft 

and  edible,  aa  in  tbe  Medlar. 
BoLK.  tlie  irurit  of  a  tree. 
BoTURaxcriTMA,  dotted  or  pitted  veaarls,  with 

deprrasioD!  on  tbe  inaide  or  ihtir  w>iUs. 
Hr«cui«t»',  witb  drciiiiato  bnitirhi'i- 
Bract.  «  Iraf  more  or  Irss  cbuiiprd  in  form,  from 

which  a  flower  or  f\''Wfrt  proretd,    flowers 

having  bfActi  ore  called  Bracttattd. 
Bractroli  or  Bractlbt,  a  smsll  bract  at  the 
baae  of  a  separate  flower  in  a  mulliflorol  inflo- 
reacenoc. 
Brtoi,oot,  the  itudrof  Moases:  lame  aa  J/mm- 

Blxb,  an  nndtrgroond  bod  covered  with  scales. 
BuLBLLor  UuLBLRT.  separable  buds  in  tbe  axil 

of  leaves,  as  in  some  LtUea. 
BuLHOua-aAiEu,  applied  to  hain  which  are  t«- 

mjd  at  tbe  base. 


Bfaaoto,  vtryaleader,  Ukca  -cbwab 

CAnvcODs,  falUnf  off  vsrjr  ortIt,  at  catyx  o* 

Poppy. 
Cji^rirbsK,  growing  in  tofla. 
CALATHiroRR,  iicmispbericaJ  or  coneftva  like  n 

bowl  or  cup. 
CAiaraii'il,  same  as  Capitulutu  tai  JN.Mixiiwm. 
Caloar,  a  spur,  a  protjecting  Imllow  or  sulid  pro- 
cess from  the  base  of  an  orgou,  as  ia  the  flowers 

uf  Larkspur  and  Snapdragon;  such  flowers  are 

called  Catcaraft  or  spurred. 
CALcr.oLATK,  ilipper-like,  applied  to  the  hollow 

pf^tols  of  tome  Orchids,  ilso  to  tbe  petals  of 

Calceolaria. 
Callositt  or  Callcs,  a  leathery  or  hardened 

thickening  on  a  limited  portion  of  an  organ. 
CAMcULoa^,  a  Sttb.clasa  of  Pol\pet«lons  Kxo- 

gcus,  hxving  the  sUnieua  attocheij  to  the  calv\. 
CALTcutos  or   CAMcuLt/a,  an  outer  ealycim- 

row  0/  leaflets,  giving  rise  to  a  doable  or  ciUj* 
\      rulate  caltx. 

C*i,t  iTBA,  the  outer  covering  of  the  sporangium 
I      ot  Mt#saes. 
C*LTX,  the  outer  envelope  of  the  fliiwer;  when 

there  is  only  one  envelope,  it  la  tl>e  calyx. 
Cahbiuu,  uucilaginoaa  celli,  belweiin  the  bark 

and  the  yonrig  wood,  or  inrruimdmg  ihe  vcasrU. 
CAurAKULATK,  sbflpcd  like  a  bell,  us  the  flower 

of  tlorc-bcU. 
Campdutrupa-l  or  Cahptlotropal,  a  eurvtd 

ovule  with  the  hilum,  micropyte,  and  cholaiu 

near  each  other. 
Cahaucdlatk,  channelled,  having  a  longitudi- 

oal  groove  or  furrow. 
CAncaLLATB.  latticed,  composed  of  letns  alone. 
CAriLLART,  ftlironu,  thrcatl-like  or  hair-like. 
Capit\tk,  pin-Uke,  harmg  a  rounded  sumRui, 

aa  some  baira 
Capitl'll'M,  head  of  flowers  in  CompoaliO!. 
I'AeRKOLATK,  having  lendrila. 
CAfRiriOATioEi,  the  ripening  of  the  Fig.  by  ncan 

of  the  wild  fig  or  Caphficus. 
Capsula  CiictusciaaA,  same  as  Pyxu  or  P^Xi- 

CAPSL'tB,  a  dry  secd-vesael.  opening  by  vtkes, 

tticth,  porea,  or  a  Ud. 
Cajhra,  keel,  the  two  partially  united  Luwcr 

petals  of  piiptlionaceoua  flowers. 
Cariivau  apphcn]  to  mtivatiun  when  the  carina 

embraces  the  otiier  parts  uf  the  lt'*wrr. 
CARifosR,  fleshy,  applied  to  albuiucii  hanng  i 

flrsfay  consutenee. 
Carpkl  or  CARPUnrv,  the  leaf  forming  the 

piatiL     Several  carpels  luay   enter  into  the 

composition  of  one  pistil. 
CARPtfi.ijttv.  the  study  of  fruita. 
Carpopiiobp,  a  stalk  bearing  the  piatil.  and 

raising  it  above  the  wborl  of  the  stamena,  as  in 

Lychnis  und  Cspparia. 
Carpos,  fruit,  in  composition  Cartv. 
CAnu?(CL-r.A,  a  floahy  or  th  ekened  appendage  nl 

the  seed. 
CAnTOPsi^orCARiopsis.  the  monoapermal  sced- 

vcasi'l  ut  Grasses,  the  pericarp  being  iaoorpo- 

mtcd  with  the  leed. 
Cabsidbol-s.  shaped  like  a  helmet. 
Catkix,  same  aa  Amentum. 
CauoaTt,  having  a  tail  or  featherr  appendaf 


Curon,  Oie  tlnn  of  Pilmi  and  of  TrM-frmi. 
CAHDiau^  Caudicot^  (lie  pnxtu  Mppaniog 

•  paUm-nMU  ia  Onfaidi. 
Cadlxkvt,  1mtui(  an  evident  item. 
Cavucl*.  CAOUonLDS,  •  •talk  rannrcting  Uie 

nni  of  tbe  embryo  tod  the  cofyleduna. 
Cattlu,  >b  trriiU  ticiu. 
CcLLtuio,  toe  cbcoiical  tabitance  of  which 

the  oelj-vaU  ii  ootopoeed. 
CKMnmtTiin,   e    Frnch    meanxe,   eqnnl    to 

0  J9370TB  Bntlih  inch. 
CExnuraaAL,   applied  to  that  Idnd  of  tnflo- 

reac«nce  in  vtuch  the  central  flower  opons 

SitL 
CurrmirKTAL,  applird  to  that  Idnd  of  inflorea- 

cencc  in  which  the  Aowen  at  the  ctrcomfexence 

or  baae  open  tint 
CEnAMTDiuv,  an  orate  ooneeptade  having  a 

temuoa)  opettinc,  and  with  a  tuft  of  aporca 

arising  trmu  the  oaae  ;  seen  in  AJgK. 
CcRATinc  a  filiquaifann  eapaule  in  whicli  the 

lolK*  or  the  f  tigma  are  alternate  with  the  pln- 

cmta.  tt<  in  Glaaciara. 
Cmsai.  applied  to  Wheat,  Oata,  Barley,  and 

ocher  grama. 
Cuuiooua,  pendnkma,  nodding. 
Cnai-ixa,  the  place  where  the  noiiriahiB(  Toacla 

cslcr  the  nuclraa  of  the  ornle. 
CBUim,  nnenng,  applied  to  the  floral  earalopc, 

in  caapoaitian  Cktamyd^oui. 
CBUacrBXii,  the  green  coloanng  natter  of 


Cax/auM,  giecn,  in  coopoaition  Otlt/n. 
CRORiaiB  or  Cbduzatiov.    aeparatioa   of  a 

lamina  from  one  Mrt  of  an  organ  aoaa  to  form 

a  Male  or  a  doawing  of  the  organ;  it  may  be 

eiihrr  tnnfrrrae  er  eoDaienL 
CanoitA,  coloar,  in  eonpaaitum  Cinm. 
CmMcatooia  anl  Chbomdix,  the  colouinr  mat- 

t«af  tovcn. 
CuBTion  aeana  ydlowUke  gold,  in  eompodtiaa 

(3ry<i>, 
CiCATWcrLa.  the  aev  left  after  the  Uling  of  a 

Icttf ;  alfo  applied  to  the  hilum  or  baae  of  the 

aet4. 
Ctuu  (Cili«m>.  ikort  ttiff  haire  fringing  the  mar- 

gta  of  a  loifi  also  delieaie  rifaratik  hadia  of 


CiaaxanL  nfled  «r  lika  «  emis,  a*  thn  yauf 
ilaof  ~ 


CuatamcatOM,  cat  tnol  ia  a  einaUr  ■■>- 

a<r,  each  a*  aect-TtaadB  oveaiBg  by  nHi. 
CtacujinuufTioa,  the  jpenpaoy  or  Mania  of  a 


Ctaaani,  a  IcaMl.  or 

•faMaag 


■odilelliariatkel 


Cum^  a  hraaeh.  ia  c<»piiaitioa  OaU. 
(Xatnunm.  lattleed  Bka  a  gnla^. 
CtATxn,  einh  iliapej.  hmaaii^ padwB)  thkt- 

tr  tuw  aula  the  to^ 
Claw,  the  aanow^aa*  of  atat  palely 

■puadiat  to  tbe  pedole  af  leaaet. 
CUfT,  <fAM  to  ahoia  tM  BiMa. 
CuitMaaica.  tka  aait  af  tba  olOB  If 


CusAimncii,  uie  eonac 

flowen  of  COBpoiifiB. 
Cusi,  a  bed,  ia  uaaycUiua  Ota,  Wii  h  r» 

f  eiena  to  parte  oa  wUek  Ikt  Aial  anaa  an 

inaerted. 
CLoraa,  applied  to  yooac  balbn,  aa  k  ita 

Onion. 
Cltfuts.  hating  the  ahap*  af  a  badUe*. 
Coccninni.  a   roaaiM   aawipmli  bi  U^ 

without  pona,  aad    eoBlataag  a  t^  <l 


Cocctra  aad  Cocctni, 

coBipoeiaf  the  dry  elMk  Ml  a^  t 

hiacw. 
CooutAS.  a  load  of  aaljiBtfaai,  to  < 

hclmct-ahapcd  part  covesa  all  tte  9fkm 

hnd. 
CooBLBABmmii.  abuet  Uka  a  aaa^ 
CoUDoaana,  a  ahcalS  aaralag  a*  ladh 

BuaoeDtyladoaoaa  eabne. 
OoLLAnBAi,  phMed  aUa  tj  Ma,  la  h  I 

of  aome  oviuea. 
OoLi.«iicBTiiA,tbeiBtar«al|[ifa»BAal^ 

nnitrs  ceOa. 
CoxxrM,  neck,  the  part 

radicle  of  the  embryo  owia. 
CoLTUcHTVA,   liaaae  tamfmti  tl 

ainBoaaoeUa. 
CoLonuA,  ecntnl  ediBB  la  ika 

of  MuHea:  aba  opttcd  la  Oa 

L'mbellifkiw. 
Couna,  a  part  in  ih>  flawer  of  aa 

pnetiBf  tbe  anthen  aad  atina.  mat  h 

the  aaiea  of  the  at]  lea  aadlbnawliL 
Coma,  applied  raiiouly,  t»  (alba  af  I 

braeta  oecnrring    bcyosd  ib«  tatm 

and  tn  the  genoal  irraagiiaiai  i(  I 

bearing  branchea  af  a  trae;  kr, 
Ooaananraa,  anion  af  Uw  Ibaai  if  I 

aeheneatn  the  traii  tf  UabalHaK 
COaio^  fbiaiabed  wiA  bMok  aa  iWaa 

WIOow. 

COMTOiniD,! 

foraMd  ^aeesal  i 


aaap  • 


irf* 


Omsoonao^aoK  afpliat  la  Ma  laaa  a^l* 
tiaaae  ta  Ibe  lataiiarTda  aHtf  af  OMaBli 

OonimjCATK  foMad  i^aa  Ikrii;  afpfei  « 
leana  tad  cntjMaaa. 

Ooata.  a  dry  malliplc  tntk. 


CoimK«nu.eaal«al  erila,  aa 
Ooaiavroni  Ibnaad  af  • 


OoavLCVTi  wbra  aartl  wtti  I 
'tniwii. 


pragriMaf  I 

OoaniAnL  wbaa  pal*  a 
•Ma  of  f     •        - 


laf  imiiri^aa 


kpOatr 

OoameaiTS,  lb<  part  wkkA 


CL0S8AKT. 
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CoNTOPirKD,  vhrn  tbe  parti  in  •  bnd  ur  imbri- 
cated uid  regularly  twiited  in  one  dirertion 
CoKVOLVTS  or  CoirvoLDTi  w,  when  a  leaf  in  the 

bud  u  roUod  upon  itielf. 
CoBALiJXK.  like  Coral,  ai  the  root  of  CorftUur- 

hiza 
CoHCCLUU,  ■  name  for  th«  embryo. 
Cord,  ibe  proens  which  attache*  the  ued  to  tbe 

pUccnia. 
Cordate,  btui-ahaped,  a  plane  body  with  the 

divuiun  ur  broad  part  ol  the  heart  next  the 

■talk  or  Item. 
CouriroRM,  a  aolid  body  haring  the  tbape  of  a 

heart 
CoHtArzoDB,  baring  a  leathery  conaiitence. 
Coui,  tlticKciird  underground  atcoi,  at  in  tbe 

ColrhicuMi  and  Arum. 
CoiUfooKK.c  baring  a  conn  or  fltrm. 
CoRWD,  a  honi ;  Cormfmu,  luiviiig  tUc  mnsiitenrt' 

of  bom;    Bieontit  or  JHevrnutt,  having  two 

horut. 
OonoLLA.  tbe  inner  enrelope  or  the  (tower. 
CoaoLLirLonA.    Gamoprtuloua    hxogcni,  with 

bfpofjDoai  ■tamena. 
CoaoKA.  a  coroUlne  appcndi^e,  u  the  crown  of 

tbe  daffodil. 
ConKDOATKD,  wriaUcd  or  tfariTelled. 
CoKTKX,  the  bark;  Cortical,  belonging  to  the 

bark ;  Cortitattd,  baring  a  bark. 
Coims^A,  the  rrniaioi  of  tne  reil  which  cuntmne 

attached  to  the  ed[;ri  of  the  pileui  in  AK&rin. 
OORTMB,  a  raceme  ui  ahich  ihe  lower  •talkt  ure 

loogrfi,  and  all  the  tlowera  come  nearly  to  a 

IcTcl  ahoTe  ;  Corymlifertitit  or  C-rymh.nr,  botr- 

mg  a  corYub,  or  in  the  form  of  a  corymb. 
CoaTA.  a  no,  applied  tu  tlic  promiuf  ut  bundle» 

of  veatela  in  the  Icavci ;  Coitatt,  proridcd  with 

ribt- 
COTTtXDOff,  the  temporary  leaf  or  lobe  of  the 

embryo. 
CiLAMroKa,  a  name  riren  to  Kdventiliooa  rDr>i» 

wbicii  aerve  u  fulcra  or  tupporta,  aa  tn  the 

Itj. 
dutMcxrAOP.  the  fruit  of  UmbeltiferB,  composed 

of  two  aeparable  eclienca  or  mericarpa. 
CuNATC.  baring  inpcrfidaj  rounded  marginal 

dirts  1 1)01 
CRXNATunn,  diritioni  of  the  margin  of  a  cre- 

nate  leaf. 
Cplcst.  an  appendage  to  frnili  or  aeedt,  harini; 

tbe  form  oi  a  crrsu 
Ciuar,  harinir  an  irodulaled  margin. 
Cbowm  or  TBI  Root,  the  short  atcm  wbieh  ia  at 

tlie  upper  part  of  the  root  of  perennial  herlia. 
CKVOiruRM   and  CRDaATR,  arraufrtd  like  tUe 

pttrta  of  a  crosi,  aa  flowers  of  Crurifcrw, 
CRVSTACBOca,  hard,  tbin.  and  brittle;  applied 

tn  tbow  Licheni  which  are  bard  and  ejcpandtd 

tike  a  crost. 
CRTToaAHOim,  orgau  of  reprodaction  obscure. 
CKTPTOft,  inconapicuoui  or  concealed,  in  compo- 

dtion  Crypto. 
CocuLLATE,  fbnned  like  a  bood. 
CvLM,  Stem  or  stalk  of  graasea. 
CvvciroRH  ur  Citvkatb,  abided  like  a  wedge 

■landing  upon  ita  point. 
Ccrvijk,  thr  cup  of  the  acorn,  fonnod  by  aggrt- 

gatrd  brads 
CvkvcMnAVKA,  with  the  embryo  conred. 


Coana,  a  long  point  large  at  the  baae,  and  gr** 

duaU;r  attenuated;  CiupJito/«, prolonged ldU)  • 

cuspis,  abruptly  acuminate. 
Cuticle,  the  tbih  Uyer  that  eorera  the  epider* 

mil. 
Ctatuiporx,  like  a  wine^laai;  eoncare,  in  the 

farm  of  a  reversed  cone. 
CrcLOOKva,  applied  to  Dicotyledoni  with  con- 

ccDtrie  wooiiy  nrclei. 
Ctcloiis,  moremeot  of  the  latex  in  Utidferoua 

Teasels. 
Cv'UNUKENcnrMA,  tissue  compoaed  of  cyUndn- 

cal  cells 
CncairoRM,  shap«l  like  a  boat. 
CntB,  a  kind  of  deflnite  inflorescence,  in  whirh 

the  Howcn  are  in  racemns,  corTmbs,  ur  umbels, 

the  SQCceasivc  central  flowers  expanding  first; 

CgmnM,  indorrscence  iu  the  form  of  a  cyme. 
OvrfiELA,  uiDoospermal  frait  of  Compoaita. 
CvHTiDiA.sacseontaininit •pores;  akindoffmc- 

tiQcauon  in  Knngi. 
CvToBLAsr.  the  nncleu  of  a  eelL 
CvTosuurruu,  mncilaginoos  formatire  matter       * 

(if  celts,  called  also  trotoflnmi. 
CvTOGCXBsia,  cell -development. 
Crros,  a  cell,  in  compositim  Cyto. 

D^DAUCNcimcA,  entangled  celli. 

DeoA,  ten,  in  Ureek  wurds,  some  aa  the  Latin 

tk<em;  aa  dtcamdromi,  haviog  ten  stamens  i 

dtcagtmotUy  having  ten  styles. 
DECtoaous,  fatlini;  •  fT  Nfter  pcrfomiing  its  fUnr. 

tiuns  fur  a  limited  time,  aa  calyx  of  Kannnrullu. 
DcciDUOuaTuus,  which  lose  their  leaves  au- 

Dually. 
DcciUETiiB,  the  tenth  part  of  a  metre  or  ten  cen- 

tioirirca. 
Dec-unatk  or  DECUMiNa,  directed  downwards 

from  Its  base,  applied  to  slamrns  of  Amaryllis. 
DrcourDUWD,  a  leaf  cut  into  numerous  com- 
pound diriaions. 
DnconncATSD.  deprived  of  bark. 
DEcmnucHT,  lying  Hat  along  ihe  granad,  und 

rising  from  It  at  the  aprx. 
DwTUiuucirr,  ^rea   which    are  attached  along 

the  side  of  a  stent  below  their  puinl  of  inscf' 

lion.    Such  items  arc  often  called  Wimitii. 
DECuaBATK,  oppfiaile  leaves  croaaing  each  other 

in  paira  at  ngbt  angles. 
Ds]>UPUCATioif,  some  as  Ckorin§, 
DETiMrrB,  applied  to  inflorescence  when  It  ends 

in  a  single  flower,  and  the  expanston  of  the 

Qower  ia  centrifugal ;  also  when  the  number 

of  the  parts  of  an  «rgan  is  limited*  aa  when 

the  tUtmeos  are  under  iwc-  ly. 
DcnxxEi},    bent  downwards  m  a  continoona 

curre. 
DEEOUATiOff,  the  fsU  of  the  leaves. 
DeoKVEHATioM.  wben  an  organ  is  changed  from 

its  Bsual  appeamnce  and  oeeiimcs  leas  highly 

dereloped,  as  when  scales  take  the  place  of 

leaves. 
DxaiBCKifGX*  mode  of  ooeniog  of  an  oripui,  as  of 

the  seed-resacJ  and  anther. 
Deltoid,   Uke  tbe  Greek  A  in  fono,  properly 

applied  solely  to  describe  Ibe  traoarerse  sccUoo 

of  solids 
Dentate,  toothed,  baring  abort  triangular  dlri. 

aioos  uf  the  margin.    The  tenn  ia  also  applied 
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to  the  nipcrficial  (Urinoiu  of  >  gunotepolotu 
calyx  uid  ft  nmopetnkms  mroDa. 

DicNTicuLfcTK.nnf4T-tooUi«i.  bann^nnall  tooth- 
like projectinui  alosg  th«  mnr^n. 

pKTRisscD.  fifttteninK  of  »  suiid  argaa  from 
ftboTC  domwiinlft. 

DnraiiiHATK,  applied  to  dafinite  or  cjmoae  iu- 
florc*cence. 

Dextborsc  directed  Uiwardi  the  right. 

UiACHvcyiDW.  tame  at  Cremocary,  frait  com- 

IKMrd  of  tvn  arhcura. 
l>iACffTJtA,  tilt  parrnchj'nis  nf  the  leaf. 
DuDELPHOCs  ttamcD*  ic  two  bttiidjca,  nalted 

by  Uicir  filadient*. 
DiALTCARPOL'A.  Distil  or  ffttlt  compoted  of  dia- 

tJDct  (lepamtej  carpi-li. 
DiALYPrTALouH.  coroUft  oompoaed  of  Mparate 

petal*. 
DiALVHEPA.i»r8  or  DiADrpHYLLOtn,  calyx  com* 

poaed  of  trparnte  aepala. 
nicBLA3iTi>r^D8,  bartne  calyx  and  caroUa. 
I>icuoTY)»ous,  «tcm  dtvuliDfC  by  twoa. 
DiouNors.  uaiarxval  flowcrt,  cither  moaoMioai 

or  dicrcioue- 
Diuom.r.DDNors.  embryo  ha>  in; tiracntylcdoiu. 
DiCTVOGrN'ouA,  applied  to  puinocotylcdooa  har- 

ing  netted  Tfini. 
DiDntoufi.  twice,  anion  of  tiro  vimllar  oncana. 
DiorffAXODS.  two  loiif;  and  two  ttiurt  itxtnens. 
DiuiTATi:,  mmpotind  leaf  rotnpoaed  of  Mrrerat 

leaflet*  atiacbcd  Ui  our  polut, 
I>innirtPa.  hano^  two  •tylc» 
ItiLA3U.VATioN,  aamc  a*  OeUHpliealioit  and  Cho- 

ritii. 
DiHKBOas,  composed  nf  two  piecet. 
DtKioiATX,  fplit  into  two  on  odo  riAe,  u  the 

calypira  of  ftoinc  >lr>9*o«. 
DlKoaPBOua.  wheo   Kimilar  parti  of   a  plant 

aaanme  different  fonut. 
Di(BCiot-s,ituiitniferouaaDdpiftiIlifen»uflowtTi 

OD  separate  planta. 
DinjEOOLouEJi,  coCylcdoni  twice  folded  traa*' 

rcrvelf. 
DtPuxM,  doable,  in  composition  Diplo. 
OiPbonftiaroMi,  Moaaca  with  a  double  perl- 

•lome. 
DiFUMnDfOKOtifl,  atameiu  doable  tlte  naiuber 

of  the  pctaU  or  tc^nli. 
PtPTSBOcs,  hanng  two  *i&e«. 
Dia,  twice  in  oonpoaition.  iM,  aame  ai  Uitin  BU 
ijr  Bt :  aa  Uuepihmt,  hariog  two  avpali,  dup*r- 
Miraf.  two  aevded. 
Dnciroiuf  and  Diwoow,  tn  thr  fom  of  m  disc 
or  (Uttened  apherei  tfMr<H</^i<&,  dirtdod  intu 
carltici  tiy  diic*. 
t>i«c>iti>,  aIm  applied  to  the  (loscolooi  or  tubular 

ttuwfrs  orCompofilv. 
Difn'^,  the  peculiar  rounded  and  dotted  nartiap 

on  coni/frous  wood. 
Duuc.  a  p:irt  intor^entBg  betwoan  tiie  atajner< 

nA  ihopiitil  in  (he  form  of  acalea,  a  rug,  et. 
DnnnM-n  M,  having  two  aeeda. 
DfMccTEO,  cut  Into  a  nanber  of  narrow  din- 

tioni. 
DtmzptMKsr,  a  dirit ion  in  the  wary  j  trme,  when 
fanned  hy  edife*  of  the  carpels ;  ftiM,  when 

foriTl'd  <'lhlT»l»C. 

DisaiUKVT.  avpV\til  W  trait  whuU  burtU  is  on 
rlaalic  moiinet. 


Dtotichoim^  1>  two  nm%  «•  ammSb  aim  ti  * 

stem. 
OmnLAonut.  I 

from  oeb  other. 
DlTBSCAJU  harisc  two  & 
DiVAHicATTKO.  nmnchM 

Item  at  a  very  widr  or  oMnm  «i^k 
DoDECA,  twelre;  ia  Lata  Omt^itmim, 
OuuECAOTiTotra,  h«Ttng  tv«9««  |li^. 
['oDBCANKBij^ra,  hnnitf  t««l*n  AiaMA. 
IhjLAJtniroiui.  •liapMl  lik«  ao  oSl 
IX^RAAU  applied  to  tka  ant^ra  of  Ah  oofrf  •te 

ii  fartheal  from  the  aaik 
Di:>KsinJiorA,  Fersa  ^lailn^,  fritfttolM  « 

the  bock  of  their  fran^ 
DoRsi^.  the  hack,  the  pwt  d  IW  vqidvWl 

is  fiutheat  from  the  atta 
DoDDLB  VucmML,  wbffB  tft*  SfM*  tf  Bfnftp* 

lion  are  ooonrtcd  tola  pelala. 
DaiTrVk  •  fleal^  frui  tSkm  thm  rfcaiij.  lafMf  • 

itoDT  cadocarp.    XH  ■>  >fa.  eanll  4nnaa^ 

gated  to  form  a  fntii,  aa  Ui  tkt  tafWiiT- 
DtJHOsE,  hartDg  a  low  titmli^  M|^m» 

Pumoirsr,  brart-wofxl  of  r*     ""'  ' ' — 

Dtxamu,  Diiwer,  in 

riority  in  length :  m  4 

longer  tliaa  two  4  ~ 

r  III  Ti   III  ririninaillia 


EiArn..-<,  .pirti  Q»iraa  te 

pntinv. 
KLijm<  lu  hani^  t&a  Iwtt  «riA 
eiuR'HUATX,  with 

oat  Q<  the  end 
Ebosto,  the  y< 
EMaRro-BToa. 

and  other  trees. 
EMBRTotiBiT,  ifea  davdofMaal  «f  i^mt^m 

tbeorale. 
Emdrtoloot.  tkc  etady  vi  Cha  IMHttarft* 

embfT". 
Ek  I  KuMiToarAwr^acjii  itfrtv 

■''<  *'  <Hi*iry(*  w  lwVHi& 

Em>.  ,  "jetaacaa*4  fVi^tta^^i* 

d'Tiii  o;  iijr  rnibryoof  aa«a  avA  JMV^ 

muution,  a*  in  the  Bras. 
Ekpd'a.  in  Greek,  el«v«  1  tik  Ijii^aaAi^ 
RNDCCAnTicocs.  hannf  clieraa  yM^ 
ExDecAirDROca,  bariaf  elea^A  VMbh^ 
ExDocAKr,  the  iaaar  tafw  of  A*  yMMp  Mi 

the  *eed. 
Effi^vTifhixR,  tka  cofaautec  aaMie  if  aAv 

Iflanta 
ExiK»a».  an  taaida  gmrcr,  barns  tm  9^f^ 

Doaasteoi. 
F<rr*n<r.   wftMa    of    hnpwdi^   la 


coraraoa  TMUrlfi 


eavtateadlBllatiit 


aaia ,    _   _  ^ 

EirpoBUMa,  amramaat  af  iidte 

aBMWhfaa*. 
Bsrcx^moi.  alhiaia  la—d  ^P«Mfe 
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GvXMXPOitotn,  Y\uip  hftring  tbdr  ipotn  con- 

tainiMl  in  ■  aae. 
ExDOirroiCB,  the  innet  fonuifo  of  Uie  ovule. 
EmtOTUMCivu,  the  inorr  ooMt  of  the  anther. 
EnKiiTia,  withont  vdni. 
Rinnu*  nine ;  in  Ijtlin  JVorn*. 
BvjrKAOnroiT^  h»nng  nine  piiltl*. 
BsnnULXIiiioi'B,  li&nog  nine  lUmeni. 
ExsTTOBJi,  Id  the  fonn  of  4  iword,  u  the  la*rt 

of  Iru. 
EirnK£  (i«/^<T),  without  marviiud  diruiona: 

(intfferrimiu),  vitboal  either  lobee  or  margtuij 

dmnoni. 
ExvELora.  Floral,  the  calvx  u>d  coruUa. 
En,  upon,  in  compotition,  nieuii  ou  the  ontitdc 

or  above.  >•  tficMrp.  the  outer  eorehog  of  tJic 

fmit ;  rpiffytoMt,  nocne  the  ovarT. 
BpiCA-Lint,  oiiirr  calyi,  farmrj  either  of  aepaU 

orbrmcta,  ai  in  Miulov  ttnd  Potcntilla. 
RplCARP,  the  ou*'*r  covering  of  the  fruit 
EPTCHiurv,  the  label  or  trrminal  portion  of  the 

ftruiipilatcd  or  articulated  Up  (laheUnm)  of 

DrrhidB. 
EnooDALUXC.  inserted  opoo  the  enrolla. 
BpiOERUia,  the  rellular  layer  corerug  the  ei- 

temal  turfacc  of  planti. 
RploRAL,  abuTc  irniUDd,  applied  to  eotyledoni. 
BnooVE,  the  cellular  layer  which  rorers  the 

jottHf  •poru)friam  in  Moaaea  and  Mrpatictr, 
EpiOTXOfS,  ab<jTr  the  oTVj  by  idhetioD  to  it. 
ErirrTALot'a,  inarrted  upon  the  petali. 
EriPHK-aoM,  the  lucmbrane  rJoiing  the  oriflce  of 

the  lher»  of  aoue  Moiaes. 
EpiPilvU-orH,  tErawtiiK  upon  a  leaf. 
EpirnrTF  altnrhcd  to  another  plant,  tod  jrow- 

\r.  -       '    t  in  the  air. 

il!  ^he  iofluence  of  extemal  aprnta 

1 .         .       -.;*. 
Eri-^iKM,  "in  eitcmal  roTerine  of  the  teed. 
ErtaKiiit^  the  ontrr  eorrring  uf  lomr  »p<irr«. 
Eqcitaxt,  applied  to  leavri  folded  t'lUf'ituili- 

aaJly,  and  overlapping  each  other  without  aity 

mvoiu'ion 
KxccT,  appUn)  to  an  orale  which  nan  from  Itir 

btae  Cff  the    urnry ;    alao  applitil  to   innate 

■Atlbera. 
BaosK.  irregularly  toothed,  aa  if  rnaved. 
SamPCHT.  prominml,  ai  tf  burr'ing  Ihronph 

the  epidrnni«,  at  «ern  in  aumr  tetnipnrra 
Brxato,  tUc  aggregate  drupe*  furmiD);  the  fruit 

c^  Rnhui. 
BTiOL.irioy,  blanchinir.  losing  colour  id  the  dark. 
ElULHT'MiKotTA,  vithnut  k  uparate  atare  of  al- 
bumen or  pcnapemi. 
ExAVxi'LATE,  without  a  ring,  applied  to  soiuf 

Ferns 
ExccMTaic,  remoTfd  flront  the  centre  or  axli : 

■ppUed  to  a  bktenl  embryo. 
ExciPULCa.  a  receptacle  coDloining  fructifteatlon 

in  Iir}icna. 
BxcTiuuixT,  running  out  beyond  Uie  edge  or 

point. 
BxjNTiins,  one  of  the  inner  coreringi  of  the  pol- 

leS'grmin. 
Cxo,  in  oompoiition,  on  the  tmtiide. 
ExooKK,  outitde  power,  timr  as  I>ieotv1edon. 
S&OARUAL,    radicle    proceedinir  directly  ^ni 

the  axif.   and  aftcrwardi  branching,  u  m 


BxMolCMn,    the   uaaiag   ootwirdi  nf  •  (tutd 

throttgh  a  meinhrane. 
ExoaPOfu)Uii  hoogi  hannj;  naked  fporra. 
ExovroMB,  the  outer  opening  of  the  foramen  uf 

the  orulr. 
RxoTBKciuM.  the  outer  coat  of  the  anther. 
EunKTCD.  extending  hryood  au  organ, .aa  ata* 

meni  hryood  the  cnruUa. 
EuwiPUUiTX,  wiUiout  tttputca. 
ExnirK,  the  oufer  cof  erinr  of  llie  pollcn<gratn. 
Emu-AXiLLAftT,  reiuored  fioni  the  unl  of  the 

It^,  aa  in  the  caae  or  lome  budi. 
ExraoB0B.  apDlied  to  antben  whirh  deliiace  on 

'he  "de  ffcrtheat  renorcd  from  the  pltTll 
Extmvm.  applied  by  Miers  to  aerdj  wonting  the 

ufloal  int^punentary  corenng.  aa  in  Olac*ce». 

Falcatb  or  PAi^miHx.  bent  like  a  ilckle. 
pARiJiACEijCft,  iiiruly,  cuntajOJiiK  much  alarrh. 
Famtlatiu.s.  uni.»ii  itf  bmuchn  uf  ttrma,  ao  aa 

to  present  a  Uattcned  nbsnd-like  form 
Fascicle,  a  ahciitened  unibeliatc  cyme,  aa  tu 

BMnc  apecira  of  Dunthus. 
FAsnoiATOs  liawng  a  pyramidal  form,  from  tlie 

branrhea  being  parallel  ind  erect  u  Lombvdr 

Poplar.  ' 

Favtlla.  a  kind  of  concqittclc  in  Algie. 
Pavtludia,  apberical  mossea  of  iporei  nfuallT 

contained  in  nca  called  capauln 
Featiikh-veixcd.  «  leaf  baring  the  reina  paaa- 

ing  from  thr  midrib  at  a  more  or  leaa  acute 

a»ele.  and  ■'tl'-iiduitf  to  the  margin. 
ffv-  .-^.    -.    ipphea  to  n  rrpluri)  or  leaf  with 

oomiiared  lu  window  •. 
^"'  '  '0  prtullnte  flowcn ;  and  to  the 

iiiiii-  raimtc  (rund  of  Kerns. 
Fibbo-^elhilah  tuaoe, eompoaed  of  apinU  cella. 
FiBiiorB,  cumpoaed  of  nnmeroua  fibres,  aa  tome 

roots. 
FmBo-VAfim_4E   titaiie,  rompoacd   of   vesacla 

ooutaiiiUkK'  tpmi  and  other  fibrrs. 
Flit,  in  cumpoaition,  cleil,  cut  down  to  about  the 

middle. 
FrLAMENT.  Btulk  Supporting  the  anther 
FiL4KKsrrrnja,  a  itnng  of  cvUi  placed  end  lo 

end. 
Fii.i  roust.  Uke  a  thr«ad 
FiMBWATTO.  fnnfed  at  the  margin. 
FiAiPAHous,  diTiding  tponloneooaly  into  two 

ports,  by  means  of  a  septum. 
Fusvjut.  a  itniipht  atit  to  on  organ  f.>r  the  dia- 

choricf  of  iu  content*. 
FiBTULLti'^.  hollow,  like  the  stem  of  Oraasrs. 
FLAJJKU-irofcM.  faA-shaped.  aa  the  leaves  of  some 

Pttlma. 
Fiaauxtru,  a  runner,  a  w^ak.  ertrping  item 

beainng  rooting  buds  at  different  points,  aa  in 

the  ilraarberry. 
FucxtTOflr  or  Futxroua,  hariog  alternate  cuttd. 

tions  in  opposite  dirertiona ;  Uent  m  a  tig-ue 

manner 
Fiixx'i.  woolly  filaments  with  iprrule*  Is  Fttuei 

and  Algn.                                 '^  *^ 

Floccobk,  oorerfd  with  wooIUkc  tnns. 
Floiul  Emm/ipM.  the  rut?  t  *t«.1  r,  roOa. 
p'^*  '  ""-  •'  ■•   '    ■  -■' r.poaltir 

y  ■ 


672 


GLOSSAUY. 


hicdsK  by  one  tnttire,  which  li  nstuUy  the 

Ten  ml. 
Foot,  French,  eqval  to  1.07802  foot  Britith. 
FoHAUKit,  the  opcatog  ia  llic  corermgs  of  Che 

OMXlt. 

FovcATV  or  ForcouTE.  haTing  piU  or  deprea- 

■luat  cmlled  fovctc  or  foreolA. 
FoviijIa,  minute  grmDOlar  matter  in  the  poUcn- 

Frond,  the  leaf-like  orrui  of  Fern*  bearing  the 
fractlficatinn ;  alvo  applied  to  the  thaUui  of 
many  Cryptogam  tea. 

Fro.voobe,  applied  to  CrTptopuuB  with  foUa- 
ccoQi  or  Icaf-Ukt  expanuooa. 

FitnsruLBB,  the  ptirta  or  frngmcDta  into  which 
Pia(4Knace«  aqiarate. 

FRtTTEx.  a  ahrub ;  PruHeosfj  ihrubby. 

FraaciocB,  rrannocDt,  falhng  otf  early,  %m  th« 
petab  of  Ciatua. 

rrt.voTr«,  tawny-yellow, 

Yvvicvixrn,  the  nmbitical  cord  consectiog  the 
hilum  of  tbr  omW  to  the  plarcnta. 

Fdrcate:,  divided  into  two  bruichca,  like  a  two- 
pronged  fork. 

FuRFUiucEOUB,  ictirfy  or  •cah. 

Fcmrosui,  ahap«d  hke  a  tptodle. 

GALsOLrs,  the  polygyncedal  iaccule&t  fmit  of 

Juniper. 
Gauu,  applied  to  a  tepftl  or  petal  ahaped  like  a 

helmet;  the  part  la  called  Galrati. 
Gamo,  in  compoaition,  mr^oit  unioo  of  parta. 
GAJioPErALons,  Bomc  at  Mottopet^lotu^  petali 

united. 
Gakophtlloub  and  Gamoretazx)!;!!,  aame  as 

Mtomopkylloiu  and  Honctfpfiloui,  aepala  united. 
Gehikatk.  twin  organa  combined  in  paira,  aame 

acAifta/*. 
GexMA,  a  leaf-bnd;  OmaM/wn,  the  derelop- 

mcut  of  leaf-boda. 
OEHHiPTwtrs,  licaring  buds. 
GEMMiFARova,  reproduction  hy  buda. 
Gemmvlx,  aame  aa  PlmmuU,  the  tint  bud  of  the 

embryo. 
Gkmiltlate.  beat  Uka  a  knee. 
OKRMKir,  a  name  fbr  the  onrr. 
Ghruinal  Vbbiclb.  a  eeU  contained  in  the  em- 
bryo aac,  fVom  which  the  cmbrro  ii  derdoprd. 
Oerminatiom,  the  iprouUng  of  the  young  plant. 
GiBBOHiTT,  a  iweUiog  ut  the  baae  of  an  organ. 

audi  aa  the  cnlyx  or  corolla. 
OiBBoi'ft.  fwollrn  itthebaae,  orharlngadlalinct 

awetling  at  aome  part  of  the  anrface. 
GL\BR(>(Tti,  tmouth,  without  haira. 
Glako,  an  orpn  of  arcretlon  conaiiting  of  rella, 

and  gencralty  occumng  on  the  epiaennta  of 

planta. 
QLAirDCLAR  Hairr,  hair«  tipped  with  a  gUnd, 

aa  in  Droaera  and  Chfoeae  Kimroae, 
Ouura,  nut.  applied  to  the  Acorn  and  Ilaul-aBt, 

which  areendoaed  in  bnirta. 
OLAccora.  eoTcred  with  apale-grern  bloom. 
GLOBtiLK,  male  orren  of  Chara. 
GixKniDiATC  barbed,  applied  to  bain  with  two 

rrflczed  pointa  at  Ihe^  aummit. 
OLowcRrLtia,  a  rounded,  cymoae  infloresorncei 

aa  In  Vrtica. 
QtiORBOLooT,  erD\asaUoii  of  Vchoieal  terma. 


Glitxk,  a  bruct  eoverinf  I 

tioo  in   the  ipikeleta  c 

hence  called  GimmifgrmM. 
QLVioaxK  BBd  Oumnxvu;  e  i 

the  pale*  or  pale  of  m  Oraaa. 
GoKiDiAffKen  gemiaaliaf  cAlsAel 

of  Lichen  a. 
Oo.nna  or  Goiruic.  ta  eoBpoilttMk  ttaMtffttf 

knerd  or  angled ;  te  llM  fanacr  «Mi  tte  «  ii 

abort,  ia  the  latter  te^  /MbM■a■^ 

kneed]  T*tntommm,  taum-^mtfiaL 
Gbaiji,  esryopni,  the  tmt  aJCmml  Cm 
GBAiira  of  pollen*  hE»«M  mUi 


pcrilen. 
Granulh,  misttte  1 

in  lue,  hartnf  a  diitiac<  iitewal  i 

nng  or  margin,  the  eiMrMt  eifi  «f  wtlA  « 

abrupt. 
Qraxuz^tbd,  eoaiuuiil  eC 
OBOUOce,  euUccted  into 
GTmooBH,  a  plant  with  i 

not  in  ft  true  orary. 
QTinioe,  Baked,  tu  en 
Gtkkoopumoqb,  pUake  w^h  i 

aeeda  act  m  a  troe  amy,  m  % 
Gnoronpou.  a  Mkcd  iyant 

baring  naked  noraa. 
GrMifOffTOHi,  aaked'BOBlfaed,  Maaas  vtftatf  t 

periatome. 
GTyA9DftoTm«  itameii  aad  alaUt  vMtad  b>«i» 

mon  column,  u  in  OrtAida.  _ 

Gtve,  female,  and  O-nt.  Ovime^  ibI  Qt«a 

in  compoatti<a,  refer  to  the  jAalfl  erttaawy 
GxTtizvB,   the  wMittom  of  IM  tS^Ba  ea  tea 

column  of  OrcnldaL 
O-ntoBAeK,  a  ceatral  alia  to  (ha  toaa  rfiMk 

the  cerpcla  are  attached. 
GriKBcinii.  the  fteale  i 


Qtxophoui,  a  (talk  ■wppiatlaalW  a*«T 


Grvosmfiux, 

organa  of  fy^'^rti^ff 
Otmats.  aame  ae  CirrimmH. 
Gtaahom.  aame  aa  MeimHmm  to 

RABfT  of  a  plast,  ila  giBHil  i 

ance. 
HALontTTiB.  planie  of  aailHi 

aalte  of  aoda  ia  ibcir  * 


hanefiki 


Ato.1 


BABtAn.  halbeit  akapad,  ifyjid  to  •  Itof  M» 
twoBortioD»  at  Ue  toat  MefcuMn  mm  9 
leaa  completely  U  ftoto  aivtoi  to  Ito  Ik^ 


rtiH 
Haouc,  dead  ncai  of  b« 
BAinmwm,  tb« 

puMltii!  root  at  DoMtr. 
HnucT-wooD,  nmc  m  Dm,^ 
Bkucioidal,  haTlBr  •  eadad 

•hrll  of  >  HMil,  tpplM  to  I 

Bkuott,  tb»  OMcr  aiUmt  MMl  •( 
Hxui.  Uir  i  MM  M  UMa  A^. 
Hemicabt,  one  if  lb*  id 

mocmip  o(  UaMlites. 
Hot*,  mtcb  ;  mb«  ••  UM  »«lw 

UKnAOTKOm.  tUtfilg  MTtS  ilrM. 

ntPTAVDiiot'M,  hariafc  m*tm  i ' 
Bna,  >  ptut  wilk  ■»  laaaat 

weoij  plant. 
BjuuuoHxm,  cren  Mialat  p 

dwvn  b>  Uw  gnaal  la  mtm^ 


■  Belli 
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HxaxArHHODm,  lUmeu  ud  pitiil  in  the  mat 

flower. 
HsspcBiDiuM,  Uu  fruit  of  the  Oruifc,  and  other 

Anrftotiacac 
BmaocKraAijODS.   Conipoijtfl   planu   hAriog 

male  uid  female  cftpitaln  on  the  »aiue  pUnt. 
BBTEROcrsra,  peculiar  cdli  forming  large  germs 

in  NoRtochioeie. 
BxTEitouBOMODB,  running  In  different  directioni. 
HsmuxuuoDS,  Cumpoute  plaaU  having  her- 

rau»hrodi*«  and  unisexual  flowers  on  the  same 

bend. 
HvmorenjjOUB,    presenting     two    different 

fonns  of  leaves. 
Hjetsroubizau  rootlets  proceeding  from  rarioui 

points  of  a  spore  during  Kcrmination. 
HsTVRoa,  dissimilar  or  diverse,  in  composition 

Hetrrc. 
HersBOTBorAU  orule  with  the  hilum  in  the  mid- 
dle, and  the  foramen  and  rhalata  at  opposite 

ends. 
Bkxa.  six ;  same  as  Latin  >«t. 
UsXAOTMOtn.  having  six  styles. 
HicXAXDkors,  having  %\x  tiamrns. 
BiLiTM,  the  hasc  of  ibe  seed  lu  vliich  the  pla- 
centa is  attRched  either  directly  nr  bv  means 

of  a  cord.    The  term  is  also  applied  to  the  mark 

s(t  one  end  of  some  grains  of  starch. 
Hiunrrs,  covered  with  long  stiff  hairs.  i 

BtapiD.  covered  with  long  very  harsli  hairs. 
HiffTOLOor,  the  stndj  of  microsropic  tittues. 
BoLoscnionouB,     covered    with    minute    sillcy 

hairs,  discovered  better  by  the  touch  than  by 

sight. 
BouobnoMOPS,  mnninfc  in  the  same  direction. 
BoHoOiLMOtjn,   Composite    plants    havirig    the 

flowers  of  the  capitnla  all  hermaphrodite. 
BoMfMSiTDOUB,  having  a  onifunu  simcture  or 

mbfUncc 
HoMoe  and  Bohoios,  similar,  in  oomposition 

Homo. 
BoMOTBOpxL,  when  the  slightly  curved  emhno 

has  the  same  ^rtirnU  dircrtioii  as  tltc  seed. 
Boitoi/KJiLAU  flowers  opening  and  closing  at 

certain  liours. 
BaMiFiTse,  spreading  nlong  the  grmind. 
BTaLi5£,  tmniparcni  or  colourless,  aimticd  by 

fiarry    to    the  part    when    the   ccu-nnolcus 

apprars. 
B  villi  III,  a  plant  resulting  from  the  fecundation 

of  one  species  by  another. 
Bmxicu.  the  part  which  bears  the  fnictifica- 

ticm  in  Agarics. 
drpAjrmuriCTM,  the    receptacle  of  Dorstcnia, 

bearing  many  flowers. 
BTpn^jBUA,  a  web-likc  tballus  of  Agariri. 
Btpo,  under  or  bclnw.  In  compofiMoD  Uyp. 
HrvocARifintiAK.  plants  producing  their  fruit 

below  ground. 
BTVocmuuM,  the  lower  part  of  the  labellum 

of  Orchids. 
HrpociULTBiufoiuf.  shaped  like  a  satvcr,  as  the 

corolla  of  Primula. 
BTPOOC4L  or  Bypooeoiis,  under  the  surfare  of 

the  soil,  applied  to  ootyledoni. 
BiTooTNors.  inserted  uelaw  the  orarr  or  pistil 
BvporiiAtLrfl,  tlu-  myceliam  of  certain  Jinto- 

phytic  Fungi  as  Urruincs. 
BTPOoiurraiCAL.,  measurement  of  altitude. 
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BrvrsiLurmona,  when  leares  expand  after  lh>^ 
flowers  have  opened. 

looauTDRUt  having  twenty  stamens  or  roorr 
inserted  on  the  calyx ;  leosaniiryuj,  having 
twenty  stamens. 

Icoai.  twenty ;  in  composition  Ifo§.  Same  as 
l.«tin  rtyiNfi. 

Ihbricatk  or  Imbkicatcx),  parts  overlying  each 
other  like  tiles  on  a  bouse.  fmhricAttd  intiM/ion, 
the  parts  of  the  flower-bud  alternately  over- 
lapping each  other  and  arranged  in  a  spiral 
manner. 

IvrARi-piKNATz.  unequally-pinnate,  pinnate  leaf 
ending  in  an  odd  leaJOet 

Inahouino,  a  mode  of  grafting  bv  bending  two 
growing  plants  towards  each  other,  and  caus- 
ing a  branch  of  the  one  to  unite  to  the  other. 

I.f^HTicrijiTe,  without  joints  or  intcmiptiun  to 
CtiuUnuit;. 

Ivon.  Krcnch,  is  equal  to  li)667B  inrh  Dritish. 

Ikci-scd.  cut  down  deeply. 

Ikcli:dep,  applied  to  the  stamens  when  enclosed 
within  the  corolla,  and  nut  pushed  oat  beyond 
its  to  be. 

Ikcumbbmt,  cotyledons  with  the  radicle  on  their 
buck. 

IsmEviNrne,  applied  to  Inflorescence  with  erntri- 
pctal  expansiun  ;  also  to  atameni  above  twenty, 
and  to  ovules  and  seeds  when  very  numerous. 

IsDEDiaccirr,  not  opening;  harint;  no  regular  line 
of  suture. 

IimrrERXiirATi,  applied  to  indefinite  luilorra- 
cence. 

iNDioKKona,  an  abnrlginal  native  in  a  rountry. 

IlTDaPUCATE    or    IN0UPI40ATITE,    cdgCS   Of   the 

sepals  or  petals  turned  slightly  inwards  in 

estivation 
lynrsiUM.  epidermal  covering  of  the  fhictiflr;i- 

tion  in  some  Ferns. 
lyDn-nvr.,  applied  by  Miert  to  seeds  having  the 

usual  inteKumentary  covering. 
iNKRUia.  nnarmird,  without  prickles  or  thomi. 
iNrcniOB,  applied  to  the  ovary  wlicii  it  seems  to 

Uo  situated  helow  the  roljx ;  and  (u  tbo  put  of 

a  flower  farthest  from  the  ttxi*. 
\jtrLongKJZ3tcz,  thn  mode  tn  which  the  flowerm 

are  omnffed  on  the  axis. 
iNruKDintiuroRM,  in  shape  like  a  funnel;  as 

seen  iu  some  jpiroopetaUms  corollas. 
Iknatx,  applicu  to  anthers  when  attached  to  the 

top  of  the  filament. 
Iicf OVATIONS,  bods  in  Mosses. 
l!«TBncK[.Lri.AR  SPACR.  somo  OS  lanma. 
limauuUAU.  betwero  two  opposite  Iravca. 
I.TmNuDE,  the  portion  of  the  stem  between  twr 

nodes  or  leaf-buds. 
IirncHrrnotjui,  between  thrpctinliv  of  opposite 

leaves ;  as  the  stipales  of  Ciocliona. 
lKT«ttiiuprer»i.T-Pi!i!CATi,    a    pinnate    leaf    fa 

which  pairs  of  small  pinnat  occur  between  the 

larger  pain. 
LvTEXTiiTE,  one  of  the  inner  corcrinp  of  the  pol- 
len-grain. 
Iktike.  the  inner  covering  of  the  pnUen-grnin. 
Ixmoftaie,  oppUed  to  anthers  which  open  on  the 

side  next  the  pistil. 
IxvoLUcvx.  bracts  surrounding  thitpwtialmnbcl 

of  UmbclUfem. 
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lirTOLOORB,   hncU    tommndinK    the   gimenl 

arobel  In  UmbeUiferti,  the  hradi  of  flowcn  in 

CompOffitB,  ftDil  ill    frrnenl  any  rerticillnte 

bncu  mmnindiDg  numcroat  flowers.     It  is 

also  UMd  in  tbe  smnie  senie  ss  the  Indtuium 

of  Ferns. 
INVOLUTE  or  IjnroLunvE,  edges  of  learea  roUed 

invftrds  spinlty  on  each  side,  in  iDstiTaUotu 
Iraeouulr  a  flower  in  w)iicb  tbe  puis  of  any 

of  tbe  vcrtidls  difTrr  lu  fixe- 
IsoOHJUMAL   or   IfiocnEiHOifAU    lines  pttuiDK 

ibroogh  pUces  which  hsre  the  same  mean 

winter  letnprrature. 
Iboheric.    applied    chemicaUhr    to    substanees 

which,  though  diffning  in  qnallttrs.  hare  tbe 

suae  flteioenls  in  tbe  some  proportions. 
Immcrous.  when  the  organs  of  a  flower  are 

compotcd  each  of  an  rqnal  nombcr  of  parts. 
boa,  eqnal.  in  composition  I»o. 
lAOSTEMOMorR,  whcD  stamrns  and  floral  cutb- 

lopcs  bare  liie  same  number  of  parts  or  maU 

tiples. 
IsoTHERAU  lines  psssiDfT  thnmtrh  places  which 

have  tho  saoM  mean  Tummer  tcin  pern  tore. 
laormEBKAZ^  linea  pusBinfr  ttiron^h  plarcs  which 

bare  Uia  taae  ncao  auuusl  tempi:  niture. 

JuoA,  a  name  girrn  to  the  ribs  on  the  fmit  of 
UmbcUifene. 

JuoCH,  a  pair  of  leaflrti ;  ptgaie,  applied  lo  the 
pairs  of  fcaflcis  in  compound  leaves ;  unijug^le, 
one  pair ;  h\/u^aie,  two  pairs,  and  so  on. 

KcEU  same  as  Carina. 

Kjcottep,  when  n  crlindrical  stem  is  swollen  at 
interrals  into  knobs. 

t.AFrt«  tbe  temiinal  dirision  of  the  Up  of  the 
flowrr  in  Orchids. 

Labeli.uu,  lip,  one  of  the  diruions  of  tbe  inner 
wliorl  of  the  flower  of  Orrbids.  Iliis  part  is 
in  rralit)!  •upehor,  but  becomra  inferior  07  Uie 
twisting  of  tiie  ornrr. 

Lariats,  lipped,  applied  to  frregular  gamo- 
prtaloQs  flowera.  with  an  upper  ond  undrr 
pt'irtion  separated  more  or  leas  by  n  hiatus  or 

.  ^^' 

Laciniatrd,  irregularljr  cut  into  narrow  seg- 
ments. 

Lacikvla.  tbe  small  inflexed  point  of  tlic  petals 
of  UmbelUfeiv. 

Lacte«'ekt,  yielding  milky  jnice. 

Imcuxa,  a  large  space  in  the  midst  of  a  i^oap 
of  cells. 

Lxx-ioiLTVS,  baring  a  smooth  poUshed  appear- 
ance. 

L«via.  errcn. 

Lamkm.^  gills  of  an  Agaric,  also  applied  to  flat 
dJTiatniiii  of  the  sti^nna. 

I.UUKA.  tbe  blade  ol  tbe  leaf,  the  broad  part  of 
•  yetal  or  KpaL 

LaHOaoLATC,  narrowly  elliptiral,  tapering  to  each 
end* 

LANuomous.  woolly,  rorercd  with  long  Aeraouj 
interlaced  hajn. 

LATmiAt^  arising  fpum  the  side  of  tbe  axis,  not 
terminal. 

Latcx,  granuUt  Hull  covAmac*!  Vu  laUdfcrous 
rcMoli. 
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IiATicmaODm,  ntmAt  i  iiiliMi  Wo,  atat 
■nutamoie. 

rvpltim  m  their  tUfcvlk 
liBocm,  a  pod  eonpo*^  cf  •■■  titfi.  matt 

nnull^  b7  rentnl  sad  4aml  iBlani «  ■  Nk 
LunccL,  a  •mall  procMt  «•  tkt  kat  rf  Ot 

WUlmr  tnd  other  plaala,  wkoat  tlvaWkB 

roou  procred. 
Liii» imuLAa,  In  ths  tctm  tt  ■  4aaMf  •■■■ 

Ima. 
LcnrcTE,  rarcred  with  Mvlia  <•  Marf :  Ifark  • 

Kale. 
LiAXAii  or  Liajna,  tvlaoif  voatj  i 
LiBxn,  Um  flbmu  taucr  bm  m  ui 
Lisnucumr,  ■  metallie  wUnm  iM*&ii  «•  ttt 

obJectiTe  ot  a  adcniwo**  Itr  Ik*  lavaa  <t 


tbrowing  dcnrn  ligbt  OS  opa^i 
Lioxnrs,  trDodj  malur  vhwk  I 

Willi. 

LiotTLATi,  •trap.«bapcd  flotcU^  •■  k  : 

HCD. 

tjouu,  a  uiuuM  arulaa  frm  It*  fri 

piues  where  H  }aiB«tM 
LiouuTunut.  CooiipMlU  | ' 

flOTCtl. 

Linv  tbe  blade  oT  tbe  kaf ,  (ba  Imad  jirt  tf  > 
neinl  or  lepsl  s  whea  ararrit  M  iH^  ■  i  a^t 
the  combined  broad  fttit*  an  WBHiteifti  *^ 
lectlrely  tbe  ttmb. 

Lixx.  tbe  latb  patt  of  a*  faicki  Omt,  Itawk  a 
equal  to  O.OSWU  iaeb  Brtttak. 

LitcaAm  mj  narmw  leaves,  is  i  ~ 
eiceedi  gread;  tbe  bmdlli. 


Lirilul,  wmile  liaear  apothadn  ft  (Ma* 
LoBi,  luxe  dirldmi  or  s  litf  ar  iv  ^>r 

orgpti ;  applied  oflaa  t*  Ika  flwta*  rf  4> 

inthcr. 
LocTTUciiiAi.  tmt  dcfalariag  tkra^gbllBtad 

of  tbe  eirpeli. 
LocTLtm  or  lxicT;t.uaxT.  •  «nl;  lo  ■  avt 

which  ii  ealM  oatlwafor  wla  «  laa  « 

carit;,  tUatmlar  vitk  t*^  Md  aa  a.     n> 

tcrma  an  alao  applied  la  tW  aiilkar 
Xxxvwtt,  aapikelat  ef  paaaca  tarai^tf  ^' 

•ereral  flowva. 
laotcviM,  a  Male  at  tka  kaaa  *(  Dm  iavr  J 


LoMKxmi  aad  l/)tmrt»rwi>K% 
legnme  or  pod  will)  liaaaiu 
diTtiirm  eontanua«  mm  aaaA 

LuxATC,  rmemt-aimMd. 

LrBATE.  a  pinnitifid  leaf  wlKk  a  Ivf* 
lobe,  ajid  unalkr  aMi  aa  ■•  afffl 
petiole. 


UicaoroooDa,  •tah'  tot 
of  a  isa«aeeMi«<M«  •■ 


llALMoaiaanm  —  -  - 


'Z. 


■Ill Ill  Milnlrtianw 

II  AinrtTa,  afflM  «*  lalai 


lUce  a  IMO.  aad  etaO*  w— w* 
MAMLiacaaT,  iHUMi^  kal  Ml 

the  part  bca<ii«|  11  tt  yaaMaMl 
Mtamiian,  appM  «•  «ln.  aaaa 
Mamcxd,  MaMaaAnaMi. 
Math,  a  tens  tc 


itftnai 


Jlg^, 


OLOSSAKY. 
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JjknTUJl,  tne  Abrcmi  matur  oorerinE  tt-e  pe- 

f.olrft  uf  Patiitft. 

gT.tTTT  A,  tlie  ccUul&r  pith. 

McDULULnr  Rays  or  Plates,  cenalu'  prolongt- 

ti<m»  uiuuiis  tlic  pith  uid  the  bark. 
McoPLLAfir  KuEATii,  klirath  cootuninK  ipinJ 

rcsftrlfi  Mirruuuiliug  the  pith  la  KxoKcni. 
MiucuTEXiiN<>t*a   or   MiLurrzjuoNora,   ike  ila* 

lucM  IcM  ui  noiuUt^r  than  the  piirUi  of  the 

corolU. 
M£MB&A.5ACzoci  OT  MufTiRANoro,  biiriiig  the 

coniiftcnre.  aspect,  uid  •iruclure  o(  a  lueiu- 

brene. 
SlKKiacun.  R  lent  bavine  a  cancfve  uid  a  convex 

fhcc,  viih  a  ftli&rp  ttigtt. 
MKnENOiiyuA,  tiMue  mmpoKd  ofrouadod  edit. 
.M  Kiii'^jJiP,  nirp«l  ffjrmms  oac-lialf  of  the  fruit  of 

I'nibcllifcrjp. 
MeaiTiiAL,  A  term  lued  in  p\%cr.  of  intcrnmle ; 

npplled  by  Gaudicbaod  to  t^c  lUffi-rcui  piirt«  of 

the  leaf. 
Jlc*>cARP,  niiddlp  covering  of  the  fruit 
M  i;«k:hiuuu,  miildlc  puitlun  of  the  UbcUum  of 

Urchtilt- 
MiisortiL/zi'M.  middle  layer  of  the  bnrk. 
MESornvtxtrM,  the  iiarrnrhymt  of  the  leaf. 
Meaoft,  the  mulillr,  in  coinpoulton  Afrso. 
Mcaofinr^M,  upphid  tu  a  covering  of  the  teod 

derived  fn-iu  th*-  scrundme. 
McraE,  L-qu»t  (o  ^U  ^'Ar79  indiei  British. 
UicHOMcrcu,  iuxtruiocDl  fur  mcasunng  micro- 
scopic otgcdJ. 
MlCROrruE.  the  opening  or  fommrn  of  the  seed. 
Mionos,  sumll,  ill  rump(»itinn  ifirro. 
Mii-UMfriiiK.  equal  10  O.ijaa.lTWS  Knjrlifh  inch, 

ur  'i6;}'J'JJl  utillirartrcs  equal  to  an  Engbsb 

tocli. 
MrmtroRM.  shaped  like  i  mitra,  u  Ibe  caljrptne 

of  some  .MiMsra. 
Moixoutx,  an  eiceedlngly  minate  bod;  in  which 

we  eannfit  discover  unj  dctonuinale  external 

cin  It;  txir  tnlcmal  centre. 
><  ^,  Riamrns  united  intooQcbondle 

<  ir  filfimcnls. 
.M  uavine  one  stamen. 

M  *st.uiia;uaiv,  haling  u  single  embryo. 
M<>MttroRM,  beaded,  cells  united,  with  inler- 

niptions,  so  aa  to  resemble  a  slhug  of  l»eads, 
>[iiNM..Aitric,  prDdndng  flowers  uu  fruit  once 

iluniig  life,  nud  tlien  clyiiig. 
MoVLtcui^MriiEotra,  flower  having  a  aingle  en> 

velope,  which  ia  the  calyx 
U'iNiM-'UNouB,  stafficsa  and  pistila  io  the  same 

fttwer. 
MnstMvirvxcnoKoua,  having  one  eotylcjon  in 

tbr  embryo. 
Mn!i'<ix:ioi.'«,   stamens  and  pistils  io  different 

flowers  nn  the  same  plant. 
MoKcxir^'UJ  1AI.,  applied  to  simple  fraita,  formed 

by  the  putiJ  of  one  flower. 
UuKOOTXoca.  having  one  pistil  or  carpal ;  also 

apphrd  to  plants  having  one  style. 
MoNofXTALora,  sane  aa  Gamufpeut^m*. 
Ikl.iNxcitvLLOua.  SMDe  as  Otmopkytlou*. 
M'i><>s  ciQC.  in  eompotilioo  Alotw  snd  Mm,  at 

M>,ha»drouM,  one  stamen  \  somctimt-a  applied  to 

the  union  of  porta  into  ooa,  oa  MouafttslotiM, 

meaning  ooiuuined  prtals ;    same  aa  lAtin 

Umtu. 


Mo3ioszPAi/»m,  tame  at  ffaMotrpnlous- 

MoMoai'Uuiovs  or  MovodPEiLMAi^  having  a 
aiDgle  seed. 

HosorrancAL,  having  a  sinirlo  Inculnment. 

iiojtgnosxrr,  an  abaormiii  dcvflopiueut, applied 
mora  especially  to  double  flxArrs. 

HoHPBOLOor,  the  study  uf  thi'  forms  which  the 
different  organs  asaum^  and  the  lawi  that 
regulate  Uieir  metaiuorphaaes. 

Udoao,  a  stiff  point  abruptly  temiinatinx  an 
rrgifti }  MuiTOHntr,  having  a  miirro. 

HiTcua,  defloite,  peculiar  m«tici  furmin  j  a  cover* 
ing  of  certain  sea-wceds. 

MtTLTloosTATB,  manv-fibbed- 

HcLTiriD,  applied  lb  a  simple  lenf  divided  late. 
rftlJy  to  ttb<jut  the  middl«-  into  ntintcivus  por- 
tions: when  the  divisiuns  extend  deeper  tl  ts 
MuJtijtdrtUe. 

MuLTiixwuLAR,  havinv  many  locniaments. 

MirLTii'i.K,  npplied  to  authucarpons  or  polygy- 
QCEcial  fruits  formed  by  the  umon  of  s«:vcnil 
flowers. 

HuBJCATC,  covered  with  firm,  short  points  or  ex- 
crescences. 

MtrAxroRH,  like  bricks  in  a  wall ;  appUed  to  ceUa. 

MiraoOLooT.  the  study  of  Mosses. 

MtmcTiB.  without  auv  pointnt  proceaa  or  awn. 

Mroacuuu,  the  celluur  spawn  of  Vongt 

Naxeb.  applied  to  seeds  not  coutainad  In  a  tnut 
oTury ;  also  to  flowers  witboat  any  floral  en- 
rolopes. 

Nafifobu,  shaped  like  a  turnip. 

NATURAUiflccK  ohfinaUv  intruJuct^  by  artifleial 
means,  but  necoae  apparently  wild. 

Navicoulr,  hollowed  uke  a  boat. 

NBCTARirEBOua,  having  a  hunrj-IiV'*  aecretion; 
appUed  to  petals  havinir  dfprcf«i'iiis  or  furrows 
at  their  boae,  whiefa  contitm  a  sweet  secretion. 

NECTAnr,  any  abnormal  part  of  a  flower.  It 
ought  to  be  reatricted  to  organs  seeretmg  a 
hooey-like  matter,  aa  in  Crown  InipenaL 

Nkkvatiosi  or  Nccbation.  aama  aa  V/m/Jmi. 

NimxD.  applied  to  reticulated  veaatton*  alio 
covered  with  raised  lines  difpoacd  like  the 
Itircnds  of  a  net. 

NiTita'h,  having  a  smooth  and  polished  inrfar«, 

NuoE,  the  part  of  the  stem  (nim  wliicii  a  leaf- 
bud  proceeds. 

Xo&oeJi,  having  swollen  nodes  or  aninilntions. 

NoDirLoac  applied  to  roota  with  Uiickcuod  knots 
at  tatcnrals. 

KotsoLOOT,  vegetable,  the  study  of  ibe  dbeatca 
of  plauta. 

XoTonntTf.  radicle  on  the  back  of  the  cotyle- 
dons, aa  in  some  Cmcifene. 

NuuLEUB,  the  body  which  gives  origin  to  Oew 
cells ;  also  applied  tu  the  central  ccUular  por- 
tion of  the  ovule  and  «ecd. 

NrcvLAViUM.  applied  to  ihc  fruit  of  the  Mcdlnf 
having  naculoa;  aome  also  sppty  thia  Icnu  to 
tbe  Grape. 

NtTCTTLS,  nard  carpel  in  the  Medlar,  alto  one  of 
the  parta  of  fructifleatiun  m  Chararcn. 

NDomonfTACBOOS,  Crucifcrn  having  a  dry  mo* 
noapermal  fruit. 

Nut,  pn^>criy  applied  to  the  glans,  bat  alao  ap- 
plied to  any  hard  nut-Uko  fruit,  aa  In  Caret 
and  Bumox. 
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Ob.  in  CompotHion,  raeitDi  rrrersctl  nr  ronlnri- 

iriie 
Odoompbswed,  Qatt/iiicd  in  front  boiI  behind. 

not  iktermlly. 
O&coRDATK,   inrrnelj  lienrt-ahHped,   with   tlie 

dimioDi  of  Ihc  bear!  at  tlie  uppontc  end  fn)tu 

UietUlk. 
Oblonq.  ■bout  f  u  long  u  broad ;  ellipttckl. 

tihtntc  at  each  end. 
Obotatk,  rcTcndj  ornte,  the  bn»d  part  of  the 

egg  beiog  nppenaoit. 
Obmletk.    imperfcctlv  derclopfd  or  abortive: 

applied  to  the  calyx  when  it  u  in  the  form  of  a 

nm. 
Obtdhk.  not  pomted«  «ith  a  roonded  or  btniit 

tcnuinntioQ. 
0BV0LtTT£,  maipni  of  ore  leaf  alieniat^l;  orer* 

lapping  tfaoK  of  the  leaf  niipoaitr  In  it. 
I  OcHRKA.  boot,  applied  lo  the  aLoithuig  itipole 
I     of  Polygonacen. 
[  OcTANDROUB.  haring  eipht  starocnf. 
rOcro,  eight,  In  compoaiuon  Oft. 
L  OcrooTif ouB,  haiitig  riicht  ilylei. 
r  CEk;iU)f  and  tEciors,  in  t-ompotiiioD.  hare  refer- 
ence to  tbe  pobitioD  of  tlio  reprodnrtiTe  orgvni, 

At  JiK/rtrniim,  tlie  fftaniinal  orf^aii*  ;  Diadotu, 

itiunen  and  nixtil  m  difTcreut  flowcm. 
,  OrriciNAi,  told  in  the  ahopa. 
[  Orntrr,  ume  as  Propnguhum. 
OLKKAcxotTB,  uftcd  as  an  esculent  potherb. 
OuQANDR'^DH.  stameiiB  nndcr  twenty. 
OLinoH,  few  nr  in  imoll  number,  tu  composition 

Oti$ii  and  OUp. 
OMPnAU^t'G,    lite  central   point   of  the   hilam 

where  llic  nouhahing  rcaarJa  entrr. 
OopHORiDicM,  organ  in  Lyoopodiacc«  contain- 
in  k  luge  spores. 
Opaque,  dull,  not  shining. 
Opkhctlum,  litl.  applied  to  the  separable  part  of 

the  thcCM  of  Mosses ;  also  apjilird  to  Ibe  Ud  of 

certain  sced<vcssela ;  OptrcuUtt^  opening  by  a 

Ud. 
Oppostte.  applied  to  Irarcf  pkoed  on  opposite 

sides  of  a  stem  at  the  sainr  Irvrl. 
Orbici'i^k,  rounded  lI^af  with  petiole  atlAchcd  to 

the  centre  of  it 
OnaAVOOCirY.  the  derclopment  of  organs. 
OnOAifOORArHV,  the  deacriptioB  of  the  organs  of 

plants. 
OitTHopLOcc^  Cnicifow  baring  ooodnpUcatc 

cotyledons. 
Ortiioa,  straight,  in  composition  Ortko,  same  as 

Uitin  Jt^etu*. 
OinHOTiu>PAL  and  ORraomnpouB,  onile  with 

foramen  opposite  to  the  h Jum ;  embryo  with 

radicle  ncit  the  lu'lum. 
OtMOKit,  the  forr^  with  whfcli  fluidapaaa  throogh 

mcmhrHnes  in  eipciimeuts  on  cxosmuae  and 

endosmose. 
Oval,  elliptical,  blast  at  each  end. 
Ovary,  the  part  of  the  piatU  which  contains  tlie 

ottUcs. 
OVATK,  shsped  hke  «n  rgg,  applied  to  a  leaf  with 

Uie  broader  end  of  the  tn  next  the  peliolr  or 

axis ;  OvaU'iancfolaUf  aluceolatc  leaf,  which 

is  somewhat  oratu 
Ovchohyma,  tissnr  composed  of  oval  cells. 
Ovvui,    the    jotmg    aead    conialxied    in    the 

ovtry. 


ffi: 


r.\orfA.  -tppUed  to  the  tarflsMoftlttlaf.sciBy 

lint  surfuce. 
pAi.jei>N-n3Ux-.v   Oir  %lu.l«  of  FomUb, 
PAl.A7PHrT<»  <  7  nf  Fa«d  ylMML 

Palatc,  Ibr  I  rUunaTlUkalvly 

of  penount- 
Palea  or  Pal£.  the  pArtof  the  tamw^U^rwt^ 

within  the  glome  -.  also  apptiW  to  tW  ^ssfl 

scaly  laoiine  which  oensr  la  Lha  l«ac|<irisri 

some  Oimpositm. 
pALEACBood,  chalty,  coTBTed  wttk  avaO  mm. 

membmnons  scale*. 
Palmatt  and  Palmattttdw    imIM  V»  •  M 

with  ndiating  vrnatkiti,  AivtiM  iato  bla  to 

about  the  middle. 

pAUtATlPABTtTK,  BpoUcd  tO  B  l««f  «B^  ft^^^ 

venation,  cb(  asar^  to  tile  haae  te  •  fste* 

nuuiner. 
PAXDDRiroiUf.  shaped  IQw  a  I 

an  oblong  leaf,  with  a  auna 

the  middle. 
Pakiclk.  tDOoresemee  of  Qnaaea.  ttm^^^ii 

spiketeta  on  long 

racemose  manner. 
pAirictrLATX,  foroung  a  | 
PAPiuoiTACSOtrat  coraUa  iwaipMid  ii  \ 

two  alat,  and  earina,  aa  Ui  ite  ^& 
Papillatzd  and  PAPitiitaaK,  ooffarsj  viU  m* 

ni  pple^tilce  pnimin  en  rca. 
pAPPtn,  the  biurs  at  lh«  avmiait  of  tta  aapy  « 

ComposilD.  ThcT  consist  of  the  a 

Ufflb.    Pappoae,  prDnded  wtib  | 
Paraphtbbs,  flhunenta.  > 

occurhng  in  tbc  fractiftraUan  «f  Wtam 

other  Cryptogams;  sboaypttcdbyaoMa 

to  almrtive  petals  or  stancaa. 
r  i  RAsi  nt.  attached  to  i 

in;{  oonhabmcnt  froa  It. 
pARBKcmniA.  cellular  tiaawL 
Parietal,  applied  to  plaaaftaa  «a  tbawtfWfls 

ovary. 
PAni-piyT(ATB,aconpa«Btf  pftUMftttaCaitai 

in  two  leaflcta. 
PAR-nnNQOBraBm,  pro4tKliaB  c/  partwl  mai 

with  embnro,  witlioal  iha  i^yllMlMof  pi^ 
Pabtite  or  Pabtbd,  cut  dova  li»  tern  O*  1^ 

tha  diviiiOBa  beiof  alM  PmHUitma. 
PArELij^.  ivandrd  s^««np  apoQwetBSi  af  1 


•«  at  JtsMiavt 
'haa»lMpBML 

i'u/Ti.NAn:,  Illy  tata  asiav  ^ 

ments.  liv.'  i  cmd^, 

Pkcatc  nni)  i  \  patvate  Isif  tt  ttsw 

U>)ie9.  the  litt'.r^  U'hn  tMuriag  atWT  iVBil 
Urgi-  Iol>e«  on  the  rtlgt*  uwxt  l£»  bsAAsb^ 

Pbdicki^  the  italk  sappavtlqg  a  ■Bflla  Aaav^ 
such  a  flower  is  FtSit/tmim. 

PKnvNctx.  the  moal  Ihiw  gfcll  at  ta*!  so 
Sometimes  it  bears  OM  flasi»,  al  attar  tfeM 
it  bears  severaj  scaailc  «r  padkafiala  fewst^ 

Pbla/iicv  growing  in  mU[f  dtottal  pmm  ^  *• 


pRUJCLBy  tha 

Pbuobja.  a 
nmnenoo,  whki 
ofually   urrgnlsr. 
stance,  when  Uaari^ 
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Pkltate.  ihteld-tikf,  llxed  to  tbe  Ktalk  hv  ■ 

Doint  irithiD  Uie  margui  ^  peltate  Imiri,  *ttkcaetl 

Dj  tbeir  middle. 
PriTDULODi,  applied  ti  omlei  which  are  hung 

rrom  the  upper  part  of  the  orarj. 
pKinciujiTE,  pencillrd,  applied  to  a  toflfd  ttig- 

ma  reaembUag  a  aunel'a  bair  pencil,  aa  m  Llic 

Nettle. 
Pssrin-vxBviEO  and  Penhi-vcikkd,  (be  reina 

diipoaod  like  the  pirta  of  a  leather,  running 

frotn  the  midrib  of  the  leaf  to  \Uc  miirtoii. 
Pkmta,  Peittb,  five,  tAme  aa  Qiif*>v»«  tn  l«Un. 
PtsTAoywooa,  baviof;  iJTr  «tUe». 
PurrajiKnous,  computed  nf  tWr  parts ;  a  penU- 

mcnma  flower  hai  iti  different  wborla  in  fivCj 

or  multiples  ot  that  number. 
PKRAjnmotra,  bannc  Ave  ttatneiu. 
PcK>  and  PspoKiDA,  the  fruit  of  tbe  Melon.  Cu- 

Climber,  and  other  Cucurbitareie. 
Pn,  when  pLaoed  before  an  kdjeccire,  aometicnea 

Cea  it  the  raloe  ot  a  aupcrlaUre.  aa  ptrfutil- 
,   very  weak;  at   other   tiroea  it   mcaAi 

throoght  itM  pftfoiUt*,  tbmuf(h  tbe  lemf. 
PsiKXnuwafT,  numlng   through   from   top   to 

bottom. 
PsBsrinAiN  Urine,  or  rather  flowering,  for  ae- 

vttral  yeara. 
pBarouATC,  a  leaf  with  the  lobea  at  the  baae, 

nnitod  on  the  lide  of  tbe  atem  oppoaile  tbe 

blade,  ao  that  the  italk  appeara  to  paai  thnnucb 

the  leaf. 
Pc&i,  aronod  ;  in  Latin  Circa. 
PKRiAWTfi,  a  general  name  for  the  floral  eore- 

lope;  applied  in  caaea  where  there  ia  only  a 

eaiyx,  or  where  tbe  calyx  and  corolla  are  alike. 
PxaiCAJtp,  tbe  corering  of  tbe  fruit. 
Pnucst-XTiAi.,  applied  to  the  leavea  aurrounding 

tbe  fruit  atalk  or  aeta  of  Moeaca 
PnucLADiUM,  Uie  large    aboathlng   petiole  of 

CmbeUiferv. 
Pbmoumium  and  PEBirHoaAimiiiTM,  the  in- 

▼olocre  of  Compoaits. 
pERiitCBM,  a  name  applied  to  the  outer  layer  of 

bark. 
PeJUDiuv.  the  envelope  of  the  fructification  in 

Gaatcromycetona  Knngi. 
Pruooirv,  aame  aa  Perianth.    Some  reatrict  the 

term  to  caaea  in  which  tbe  (lower  ii  female 

or  piatiltifermu     It  bat  alao  been  applied  to 

tbe  involucre  of  Jungermnnnirie. 
PKBUomnjic.  applied  to  tbe  covering  of  the  piatil 

in  the  genua  Ckrex. 
PnUGTNora,  apphed  to  corolla  and  itamena  when 

atucbrd  to  the  calyi. 
pERipnsaiCAi.,  apphed  to  an  embryo  cnrred  ao 

«•  to  aorrouna  the  albumen,  following  the 

inner  put  of  the  rorering  of  the  aeed. 
FniamiM,  the  albumen  or  noarialiiog  matter 


I  up  with  the  embryo  tn  the  lei 
PnuBPoaz,  the  outer  covering  of  a  apore. 
PCHMTOICE,  the  opening  of  tbe  apwanginm  of 

Hoasea  after  the  removal  of  the  ealyptra  and 

opcrcolum. 
PCBimsciiTK,    a   conerptitrle  in   Crypto^ama, 

eoDtaining  aporea,  and  having  an  opening  at 

one  end. 
TwMMwmn,  not  fallinr  off,  rcmaininr  attached 

to  tbe  aiia  until  the  ptrt  which  bean  it  ia  ma- 

twed. 


PntaoNATB,  a   gamopetahma  Imgular  corolla 
luvug  tbe  Iowbt  Up  pnahed  npwarda,  lo  oa  to 
doae  the  hiatoa  between  tbe  two  Upa. 
PERTuas,  having  aUta  or  bolea. 
PcRtTLJt,  the  Kalei  of  the  leaf  bud. 
Petaxoid,  like  a  petal 

PrrALA,  the  learea  forming  the  cnrolline  whorl. 
Petiolatz,  having  a  atalk  or  petiole. 
Petioub.  a  leaf-f  talk ;  Ptttoluie,  the  lUUk  of  a 

leaflet  In  a  compound  leaf. 
pBAKCROOAMotnt,  baring  con«pinioua  fl'iwert. 
Fhankbok  and  Pilkhcm,  con'picuoua,  ia  ccw* 

poaitlon  PKmmtro  and  Fkirv* 
Pa^KKOOAMOtn,  aame  aa  Phamera^a)f.aHf. 
pRixKtm,  a  name  applied  in  compotitiou  to  Uic 

bark. 
PROEAifTHitTX.  applied  to  the  rt-ccptacle  of  Com- 

poaitA. 
PifORca,  PBoittm,  and  Pdobb,  iu  worda  de- 

rifed  from  the  Greek,  are  uied  aa  tcnnlna* 

Liona,  mcaniu,  that  which  beam  -,  equivalent 

to  the  latiB  nrw  and  Ar. 
Phraoma,  tnaiTBao  diviaion  or  falae  diaaepi* 

ment  in  frsita. 
Pa  Tcx>LoaT,  the  atndy  of  Alga  or  Sea'  Wveda. 
PnYirAfiita,  the  leafleta  forming  the  iavolncre 

of  Compoaite  flowen. 
PnvLLODiuic,  leaf.atalk  enlarged  w  •■  lo  have 

the  uppearanec  of  a  leaf. 
Pirn.Loio.  like  a  leaf. 
pQTLLOLoaBA,  cotyledona  creen  and  lea^, 
Pn  vtxorToeis,  the  bll  of  the  leaf. 
i*tf  VTXoTAxia.  the  arrangement  of  the  leavea  on 

the  usta. 
PirvLLLTM,  leaf,  in  eompoaition  FkyUo  and  PkfU 

louM :  in  Latin  Wtiiiuwk. 
PffTBioovoifT,  general  appeunuice,  without  re- 

frrenee  to  botanical  charactera. 
PmnuobOOT,  Vegetable,  the  atudy  of  the  fimc- 

tiona  of  pUnta. 
pHTToaBifBBia,  the  derelopmeot  of  the  plant. 
ParrooKArBT.  tbe  deacription  of  plaata. 
Prttoloot,  theitndy  of  nlanta. 
PmrTOM,  a  name  given  by  Gandidiand  to  the 

aimpla  IndividoaT  plant,  aa  repreaenled  by  a 

leaf:    In  worda  derived  from  tbe  Greek,  Pkylon 

and  Pkjfto  mean  plant. 
PmnosoA,  moving  fUamenti  in  the  antheridia  of 

Cryptogama. 
PiLBonmsA,  a  eovering  of  Ue   root,   ■•  in 

Lemna. 
Pii^eua.  the  eap-like  portion  of  tbe  Mnahroon, 

bearing  the  hyraeoiam  on  ita  under  tide. 
PlUMS,  provided  with  bairai  applied  to  pappua 

coropoaed  of  aimple  hain. 
PiHBircsniA.  tiaaue  cmnpoaed  of  tabular  eeOa. 
PiM^A.  the  leaflet  of  a  pinnate  leaf. 
PiiTMATZ,  a  eompoona  leaf  hannr  leafleta  ar- 

mnged  oo  each  aide  of  a  central  nb. 
PunfATtno,  a  aimple  leaf  cut  into  lateral  ieg- 

menta  to  about  the  middle. 
PisntATiPABTrrv,  a  aimple  leaf  cut  into  latenl 

aegmenta,  tbe  diviaiona  extending  nearly  to  the 

central  rib. 
PiinfULK,  tbe  fmall  pinna  of  a  bipinnate  or  tri- 

pinnate  leaf. 
PuTil«  the  female  orgaa  of  tha  flower,  compoai  U 

of  one  or  more  earpela ;  aaeb  carpel  oehit  eom 

poacd  of  ovary,  ttjlc,  andaitl^eua. 
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PifrntXATi  uid  PianLuraaouB.  tpplied  to  ft 

feiunle  fIcirrT  or  ft  female  plftnl. 
PiETtLUDiVM,  ihe  fenuite  orgnn  in  Crrptogftflu. 
Pij^cr.KTA,  Uic  ccUolftT  port  o{  the  carpel  bearing 

ilic  ovule. 
Plackktaut,    ft    placenta    bcftiiog    Domcroiu 

ornlrs. 
Placxntatiok,  the  foniutioii  and  ftmnEcmait 

of  the  pl«c«.'u(fl. 
Flatvs,  urur  or  hroftd ;  in  compoiitum  Ptaif ; 

in  Lfttin  Littni  and  iMt- 
PunoK.  tererftl,  in  compuutioD  Pleia ;  In  Latin 

Plnri. 
PixioTRAcnKJK,  spbui  reMclft  with  leren)  ftbm 

united. 
PLKKtTs,  when  ftpplied   to  the  flower,  mcsna 

donUft. 
Plcurcncotma^  wood;  tiuae. 
'  Plbuaocaapi,  MoflATi  with    the   fructifiratinu 

proeeeding    UtenUIj    from  the    axili  of    the 

leftreB. 
PLXURoaRiCEA,  Crucireroas  plantt  haring  the 

railicie  ot  the  enibnro  upplira  to  tlie  ed|cca  uf 

the  cotylcdoni,  which  arc  called  Aecmmbtnt. 
PucATE  and  Pucativ^  plaited  or  folded  like 

ft  fan. 
Pi.uucitix,  fcftthrry,  Rpplird  to  haiTft  having  two 

loDjciiudinal  rowi  oi  ciioutc  orllular  prorraaea. 
Plumulk.  the  flrit«bu(l  of  tb<:  embryo,  usually 

rncloicd  by  the  cotykdoui. 
Plori,  in  Latin  wonis  meaiu  lerenil. 
PLtTBiLoccLAR,  having  many  locolamenta. 
PoDint;u,  ft  Rtalk  hearing  the  (htcliUc^on  In 

tome  Lichen*. 
PoDOCARP,  ft  atalk  mpportiDg  the  fruit. 
PuDoovyiuM,  a  stalk,  lupportini^  an  trmn. 
PoDOBPERU,  the  cord  atuching  the  aeea  to  the 

pinrcnta. 
Pooo:<,  beard;  in  bMinffarht. 

PoLLAIU>*TR££S.   COt    duWQ    tO   M   tO    Imve  OUW 

ttie  lower  rart  of  the  trunk,  which  giret  off 

iimnerout  buda  nnd  brancbca. 
P)i.Mti«.  the  powdery  matter  oontalned  in  the 

nnther. 
PoLLCK-TOBB,  Ibo  tnhe  enitted  by  the  poUnw 

grain  after  it  ii  applied  to  Uie  ttigma. 
PoLLiviA.  toasai'a  of  poUen  found  in  Orchida  and 

Aadepiflds, 
PoLTAi>ELPnoa8,  atftmena  united  by  their  fila- 

menta  to  aa  to  form  more  ihan  two  bnndJes. 
PoLYAXDitooi.  stamrna  oborc  twcmy. 
PoLTCAnric,  planta  which  flower  ftud  fniit  mftny 

tiitira  in  the  ctmnc  uf  thur  life. 
PoLTouTVLEDONocTB,  ao   ctiibryo  having  mftoy 

ootyledont.  as  in  >irt. 
FoLTUuiRYOKT,  having  more    than   one  em- 
bryo. 
PuLTOAMOim,  planta  bearing  hemttphroditc  u 

well  at  male  and  frmtOe  llowera. 
FotmrvcErriAL,  tpplied  to  muItij>lo  fruita  formed 

by  the  anilcd  pixtila  of  many  rft^twrra. 
I  Potrorvoufti  having  many  pittila  i>r  itylea. 
k'FoLiTMoiU'noua,  aaanming  many  ahapea. 
f  PuLrPTTAiiOCB,  ft  corolla  compoftcd  of  •epanUt^ 
I     petaU  '^  *^ 

rdLVPTTrLLoct,  «  calji  or  ioTulncre  comiKMril 

of  wpKratfi  leafleu. 


PoLTsDAunni,  t  taijt 

WpNlt. 

FoLYapnoLu,  eoabria&ig  ■■»  amtt. 
Pons,  a  froit  tik»  am  Ayfk  aa)  foL 
PoRB  of  tht  \t*l.  no*  M  IH>»Mr»i 
Poiioin  THMla,  •■■>•■•  fttlal  or  naiai  <i 
PoRuor,  exloidsd  fbcv«i4a. 
Poiruuoii,  •pplicd  to  tk«  fart  cf  tte  I 

plactd  ocxt  tlie  axii ;  mma  am  Ba^mriar. 
PosTtcca,  Mznc  u  Bsinrmi  «tfaA  l»M 
Pouch,  tbeihiirtpndarnlWKglaaaCta 
Pocs,  FoDo*,  a  foot  •#  fUA.  ta  o^* 

Poda;  in  Ulin  Pa,  Prii*. 
PiuiruiHAnos,  mui  m   tititmtim 
Pb^fduatiox,  Mma  u  Ftnalimt, 
Pbevohm.  bilten,  applM  to  •  i 

•brvpllT.  u  If  Inttca  olT. 
Pricklo,  htrdFned  I  piili  i  !■■!  ayfittiip^ll* 

nature  limilar  to  hw%. 
PiuanirK,  the  outer  evmX  «f  IW  oml^ 
Primoildiu,  Uie  *nt  tra*  Imtt  toim  tf  >; 

the  young  plant ;  (laa  Um  IoI  A 

on  a  nmaiF  or  spikt. 

PUXORDKL   UtWCUI,  tlw  Uaii(  I 

cells  ID  tbeir*arly  f"  ' 
PsisnacHn^  r 

CCllL 

Vaoctm,  any  praaiatBC*  m  pi«|iKta(  fot  • 

•mail  kibe. 
Pitocumorr.  lyioc  m  Om  croai. 
Pno-EXBirro,  ceUnlir  bod;  m  onry. 

the  embryo  and  iu   ana 

Somatiara  Pn-imtry*  ia  mtt  lar  rmaaas 
Paourmnom,  heannc  >>>iM>rmil  Wad& 
Pnoira,  foortnit,  lytnc  flat  im  Ite  i 
VHnrxajn.KJU,  aa  ofl-akovt,  or  gan 

attached  by  a  thkkiah  atatt  W  tta  i 

plant. 
pRostNimTKA.  fiuiform  lianir  bxaii^  9w»L 
Prothalucx  or  PRomau-tm,  naowa  pna  ^ 

ibe  ftnt  part  pradacad  by  tte  ayaa  rf  ■ 

acTvigcn  in  (cmunatinf. 
PsoTonukSH.  the  naltar  mhieh  mtmt  I*  W  a» 

cemed  in  tba  eady  Ivnutitam  aC  aadii  mi 

colli. 
PBrtKoas,  coTvred  witk  a  < 

tion.  aa  if  doatcd. 
PscDtu,  filw;  in  lAtin.  l^mvu. 
PssoDo-ncui.  the  pecabar  aanal  Mtm  rf  ami 

epiphytic  Orchida. 
PaKuDOBnaueoiM,  ayyltwl   In  aluaa  tmrnf 

linfle-accded  wiwi  luaiia.  acb  m  AAaM 

RMBbUnf  Mtda. 
Pmaooiianna,  a  tmUaaaB  taaa^ 
Ptsaooajirm.  wiiiaedfrvit 
Peat' Ki'-t.  thori  aal  wA  lata  «aati|  • 

lotri.      ■"    "  ■•  i« 
PuLv  ledwMklMf 

Prtv-  lik^a  I 

Pm  1  '  ■!»  ( 

th'  .la. 
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PraiDivic  um«  u  Powts. 

FTEiroRV.ipeiir-ibaped. 

Prxu&nd  PrxiuiuM.ft aiptnleopeiuDKbyaUd. 

Qdu>ri,  in  fompotiUon  mrani  four  Umo. 

^jCADiuPARioDB,  in  fruf  rowt. 

QCADiurrD,  four-clrft,  mt  down  into  fonr  puti 

to  ftbout  thf  middle. 
QcADniJonATC.  uftvinj^  four  pain  of  leafleti. 
QoAKIUUK'Dia.B.  tiavinK  four  lurulniuenti. 
QcASRiPARTiTC.  diritlrj  drtply  into  tour  parti. 
QOAJtrrXE.  the  fnarlh  mat  of'the  orule,  wlucli 

often  IB  ctianpeil  intu  alhamcn. 
QCATCB-MATE,  IcftTcs  comiDg^  Off  ici  foort  &om 

one  point. 
Qt;rNAJtT,  oompoied  of  fire  parts,  or  of  a  mol- 

tiplc  of  tiro. 
QtriXATC,    five    learet    oomlD^   off   from    one 

ptmt 
QciscuNx,  wlieo  llie  Icam  in  the  bud  are  fiTc, 

of  which  two  arc  ext^-rior,  two  intehur,  and  thr 

(iflh  corera  the  intcnor  with  nne  marpn,  uid 

faai  ill  ofher  marjnn  etjTt-rrd  by  the  extchor. 

(^nimmnrial,  arranjr«1  in  n  quincunx. 
Qiu.'-'ijnE.  in  compound  wordi  meant  five. 
QuiNgucriD,  tuir-clcrt,  cut  iuio  five  parta  aa 

far  ai  the  middle. 
QoixqtTeLOCtnjiR,  havinft  five  locnlamfnU. 
QmirgccFAJiTjTE.  divided  deeplj  into  five  perti. 
QriHTiKE.  the  fifth  coal  of  the  onihi,  oUurwiae 

oallcd  the  cnihrjo-iac. 

Rack,  a  permanent  varirty. 

RAGEitB,  dniter,  mfloreacence  in  which  there  ia 

a  primary  axii  bearing  staJkcd  fluwcn. 
Racbmobl,  fiowonnr  in  raeemca. 
RAcnta,  the  axia  of  infloreaoenco;  alao  applied 
to  the  italk  of  the  frond  in  Krrna,  and  to  tlic 
common  alalk  bearing  the  allemate  apikcleia 
in  tome  GrMafcs. 
Badiakt.  applied  to  floweri  which  form  a  m^- 
like  ■ppeorancc,  at  teen  in  UrobelUferv  and  in 
Viburnum,  Itc 
Radiate  diipoaed  like  the  ipokei  of  a  whcfl; 
alfo  opplied  to  the  fioreti  ofthr  ray  or  circuin- 
f«Tcncc  of  the  capituU  of  Coinp-nlln. 
RiDK-AL,  belanjctri|i  to  thr  root,  apiiiied  to  leaves 
elate  to  the  prouud.  clustered  al  the  base  of  a 
flower  atalk. 
RAOtCLB.  the  yonnic  root  of  the  embryo. 
Radios,  the  ray  or  outer  part  of  the  heads  of 

Compofite  flowers 
Raual  bcloDKinf  to  the  branches. 
RAMKSfTA.  the  scales  ur  chaff  of  Pems. 
Ramoss  and  Rahodb.  branched. 
Raphc  the  Une  which  connects  tha  hflmn  and 

ttu)  chalaia  in  anatropa)  ovules. 
Rspamr  cryitals  found  m  cells,  which  arc 

boaes  called  ftapkiduim. 
Rbcsttaclr,  the  flattened  end  of  the  peduncle 
or  rachls,  beannjt  nninrraua  flowrn  in  a  bend ; 
applied  alto  generally  to  the  extremity  of  the 
peduncle  or  pedicel 
RBCuHArR.  carved  downwanlt  frum  the  hori- 

aontal.  brat  back  up. 
RiECTrKvnsrcjK,  the  eoihryo  atimiKht  in  the  axia< 

ol  inc  «eed- 
KeortMrnvia  and  RcanTKEnua,  strmigbt  and 
paraUcUTiOned. 


RscTiBKiUAL,  leaves  dispoi«d  in  a  rtfftillntar 

acnes. 
RKonnniD,  bent  backwarda, 
Rkdupucafc,  ed^  of  the  sepals  or  petals 

turned  outwards  in  attivation. 
Rkoma,  wtdvesicl  composed  of  ehuCie  cocci, 

as  in  Euphorbia. 
RcouLAK,  applied  to  an  organ,  the  piirts  of  which 

tkre  of  umilar  form  and  tite. 
RELigui.B.  remains  of  withered  leaves  attachrd 

lo  the  plant. 
RcsiroRu,  m  abapc  like  a  kulney. 
UxPAiit),  UAvmg  a  slightly  uinluiated  or  ttnooos 

oDargia. 
RsFLUH,  a  loogitudiaal  diviiioa  in  a  pod  formed 

by  the  phumia,  m  m  Crucif' ni*. 
Rssunif  ATK,  inverted  by  u  twuting  of  the  italk. 
RimcoLATKO,  netted,  applied  to  leaves  hanng  a 

ueiwork  uf  anostomoaiog  veins. 
RcTironic,  like  network. 
ItmNACTTLtJH,  the  glandular  viscid  portion  ai 

the  extrtuiity  of  the  aiuilicle  in  a4imc  polhnia. 
RrriNERviiaud  Rrriveiiiaa,  having  reticulated 

vcms. 
Rrtruiub.  turned  baekwarda. 
KirrudK,  whcu  the  extremity  is  broad,  btnnt,  and 

ftlxUtly  depressed. 
RcvnLDTs  and  KevoLtrrrvx,  leaf  with  its  ed-jct 

rolled  backward*  in  vernation. 
ilKii£A,  in  words  derived  from  the  Greek,  means 

rout. 
Rmziyja^  a  stem  creeping  horiiontally.  more  or 

Icift  covered  by  the  toil,  giving  off  bods  above, 

and  rt><>t*  beluw. 
RfiizoTAXir),  the  arrangement  uf  the  roota. 
RiitJMBoiij,  qusdnuigular  form,  not  square,  with 

equal  tides. 
Ricmni,  the  throat  or  chink  in  personate  flawers 
RiNGEvr,  II  lAliiate  (lower,  in  which  the  upper 

lip  is  much  irch'^l. 
Ro&acKoi:^,  upplicd  to  coroUas  having  separate 

.scvtitr  peioli  like  the  Rose. 
IkiairrTR,  leaves  disposed  in  dote  circles  formtnf 

a  cluster. 
RosTUXOK,  ft  prolongation  of  the  upper  edge  of 

the  stiicmn  in  S4^>me  Urrhids. 
RooTRATC  beaked,  hnnutt  u  Ions  tharp  point. 
ROTATB,  a  regular  (^mopetulous  corolla  with  a 

short  tuhr,  che  limb  spreading  out  ni<tre  or  less 

at  nglit  aui^ic-a. 
Rotation  or  Oyiutiom,  a  peculiar  drcalation 

of  the  ccU  sap,  seen  in  IlytfrochandaocoB,  kc 
RooT-«TocK.  same  at  RAitimt. 
RuoivETrAnr.  an  orf(aa  in  an  abortiva  state 

arrested  in  its  development. 
RurHHE,  whnklerl. 

RrMijTATs,  applied  to  mottled  albomea. 
KuNiriNATE,  a  piuiiauQd  leaf  with  a  trfani^lar 
tcrtiunation,  and  thorp  divisions  pointing  down- 
wards, as  in  Dandelion. 

SAOTAn,  fanning  a  sack  or  bag,  seen  fn  aomo 
petAls. 

SAoirTATi,  like  an  arrow,  a  leaf  hiving  two  pro- 
lonicrd  shsrp-pointed  lobet  patjrotlnf  down- 
wards bf-yood  the  insertion  or  thr  petiole. 

Samara,  a  winged  dry  frulL,  as  in  thr  Ctm. 

Sahox-arp  and  Sarooukrm,  the  mwocarp  of 
the  froit  having  bocoout  aueculcnt. 
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^AMOOUJVKM,  eot^ledoBi  tblrk  tnd  flnhy,  «•  In 

IlfSii  nnd  Pra. 
BAPURvrru,  •ometimet  mnning  (he  Mine  u 
JPia .  r/fKMi.  or  ranner.  at  other  time*  applied  to 
n  tviiiiny  atem  wliicb  lapporla  itself  by  meuu 
of  uthrra. 
BoaBKOOS,  rough,  corcrrd  wiih  very  stiff  fltort 

hain  ;  Scahnuscului.  sonirwhal  roui^h 
BcALAkiFoiuc,  vcsacii  tiAVLUg  burs  like  a  laddrr, 

■ccti  in  Kemi. 
BcAXOCNT,  cliinhing  by  meuka  of  nipporU,  M  on 

a  wall  (>r  rock. 
Scape,  a  naked  flowtr-atalk,  bearing  ont  or  more 
flow<T*  «nftng  from  a  ihoii  axis,  and  nsnally 
with  mdir&l  Irarrs  at  it«  base. 
BCARIOUH,  tinrins  thr  ronsistcnce  of  a  dry  actio. 

nirtnbranoui,  dry,  und  ilihvrllMl. 
BciOK,  ttie  young  twig  used  as  a  fytift. 
BcLERooEM,  tbc   tluckeoing    maitrr    of  woody 

rclla. 
BooBiroRM,  in  the  form  of  filings,  or  like  fine 

sawdaat- 
BonsiNA.  the  flemoae  rachii  of  sotue  GtMaea. 
ScoRPioiDAL,  like  the  tail  of  a  sc«irpion,  a  no- 
culiar  twiit<d  cymote  infiureacence,  as  tn  Bo- 
ra ginacec 
BcRo&icuLATE,  pitted,  haniig  small  drpressioDS. 
BotTTELLUH,  ft  soit  of  apothccium  in  Uclieua. 
BsctrVD,  turned  to  one  side. 
BBCinmKR,  the  aecond  eoat  of  the  orule  within 

the  primine. 
BeaiiEaATE.  scpanted  from  earh  other. 
8E3fi.  h.tlf.  same  w  the  (ireek  llfmi. 
ScMirLOSCULOUS,  same  as  lAgmUU. 
BtuiifAL,  applied   to  the  cotyledooa,  or  Mcd- 

I  rates. 
BsPAU  one  of  the  leaflets  fomiinc  the  ealyx 
fiKPTATK.  divided  by  septa  or  partitiuns. 
fiRPTCM.  seren,  in  Greek  Uepta. 
fiKPTKNATC,  organs  approncbtng  in  sercna ;    a 
cuiiipouod  Irjif  with  seven  leueta  coming  off 
from  one  point.  . 

BciniciDALv  dehiscence  nf  a  seed-TCMe]  through 

the  ftf-pu  or  edrea  of  the  carpels. 
BsPnrRAaAL.,  dehtscenrc  of  a  sced-Teaael  tbroogh 
the  back  of  the  loruisments,  the  rahcs  al«o 
srparating  from  the  septa. 
^  Bbptulatb,  baring  spurious  traaarctvc  dissepi- 
meota. 
Septum,  a  division  in  tn  orarjr  fonned  by  the 

sides  of  the  carpels. 
Skricxodb,  ailky,  covered  with  fine,  closo-presscd 

hatis. 
Skhrat*  nr  Srrratkd,  having  ibarp  processes 
arranged  like  the  (eelh  of  a  saw.     BtMrraie, 
wlirn  these  are  alternately  large  and  small,  or 
whore  the  terth  are  themtclroa  serrated. 
SkraaTDRbs,  pointed  marginal  dirisiona  amngrd 
[      like  the  teeth  of  n  saw. 
I  SCRftCLATK.  with  Tcry  fine  semtiirca. 
■"  QUI.  In  ciiaip<wtinn,  means  one  and  a  half. 

without  a  stalk,  as  a  leaf  without  a 
petiole. 
firtA,  a  jfistle  or  sharp  bair ;  a|40  applied  to  the 
gland'liu[H^  hain  of  Kosnceie  and  Uteracia; 
and  to  the  italk  hearing  the'hera  in  Mosses. 
BrTAc&.>t'H  and  SmponM.  in  the  form  of  briaile*. 
BerrnKhfira,  bcanns  sets. 
Beihisb,  cuf  cred  with  wtew 


Bex.  in  Uifn  fix,  «B»4|QMlAfll^ 

81LICULA  or  SiucLC  •  mtH  yiAvtflJ 

pucenu  and  1 1  ill—.  I    "       ~    " 

6lT.lCin/)BJC,  b«SflM  •  ■ 

8iLiQCA,alo&g  poimnUkutm  ■liwlua  I 

silicoU. 
Bi  uquMTOPM,  tradX  Uke  » 1 
HtLiQuo&c,  benfing  ft eiU^tt^ 
SiHPtx,  not  bnacCaf,  iw4  rikviiW  kolo  mfm^ 

parte  i  Siwtflt  /nui»  v«  tkoa*  taami  I7  mt 

flower. 
Biirisntonn.  directed  tewsfin  Um  Wl 
81RDATKD.  the  mftfpa  Ii«tuii(  wmam&m  MP 

obtuse  indentatioMa. 
BiKUors,  with  a  wbt^  or  fl^swiM  iMVg^ 
BuuHCD.  diridcd  by  df«p  icM  v«f7  9t^  »- 

cisit)as. 
80BOLE8,  a  crerpin;  ander-fTtmnJ  ata^ 
9(x:iAL  Puurrs^  such  aa  fnwmatanltjra  9«iVB 

or  roaasea 
BoREotA.  powdery  cdli  o«  4te  mthm  rf  He 

thaJIua  of  scraH  LachoMk 
BoBoms,  s  ornapoand  or  polycns#il 

fruit,  turJi  as  BrcwUrvti  ui  MaAfl 
BoRCa»  a  cluster  uf  aporftfij;lft  it 

also  to  fructifleatiim  ia  Alattti» 

form  stipitBte  spurea. 
Spadix.  •  auccalent  spikt 

male  flowers,  am  U  knta. 
Spathaobocb,  hftrlBf  Um  ■■pert  aal 

ons  eooalstcaee  of 
Spathx.  Urge 

meroQS  flowetf. 
SpATHaxj^  ftMtber  «■■■ 

Oraaaei. 
BPATifULATm,  ibeiped  Uk»  a 

a  leaf  baring  a  linear  tarm 

into  a  nmnded  extteislcy. 
BpAWif.  same  as  If  jm/iwm. 
Bpecipic  CRAXAcrrsft,  Us*  tmmltai  A 

aspecicft. 

SPCltMATIA, 


spermogooca  of  licJico*  «hd  fuvct* 
SPKUiAToacnDft.  monriaf  tOammom  9m 
the  anthendia  of  Cryp' 
toioftaadi 


BpDuroncui,  the  fOiaml  mm 
Somcttaea  qfttad  Id  Um 


ttf  1k> 


Ucbcua,  eoatahdMf  nyiiiihiHin  !«*■  «M 

Spermatia  t    alao  a    a 

(roetifioBtiao  in  KoBgi. 
HmMtaatomA,  tiania  caapaaai  «l  1 

cells. 
Bpiuc    inflnresecrDC*    coaalifltef   if  1 

Ifaiwrrs  scasile  oa  an  aaia. 
8nKKt«r,  >n^  ctvatcr  of  Aowi  li  I 
SPtirB  or  Tmowi.  aa  atortlm  WaaiA  vUk  a 

sharp  point 
SpivMnBsrr  or  8pnros«,  iHari^  ip<tan. 
Bpikai.  VnasLB  or  SmsaMtta.  ta—(  ft  1 

fibre  roiled  up  iaaide  a  IVbCk 
SnmiLLVM,  Mfl 
SPtnouMK^ 

fbldcdt 

SPOTrOIOLB  0 

afafrang  toot 
SroiLAMuit)M,«aai 


wiBM,  CWtfbr*  tevtaf  Qm  i^ifciai 
tranavciMKy,  tlw  fMMt  Mat  *Mii 
LB  or  BrtmomJO,  tttMDilMtfhHdl 
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BpORC  *  ceDolu  gennlMtinf  body  ia  Crrpto* 

punic  pUnU. 
BitjR.iDiUM,  ft  fTllultr  germinating  body  in  Cryp- 

togamtca  coDtuniiig  two  or  more  ccIIb  in  iti 

iaierior. 
SpoKOCAftr,  theiitTolDcre  ororoid-uc  cnnUining 

the  argua  of  reproductioD  ia  Mftrtilucfa. 
BfDaopBofis,  K  tUlk  tDpportiag  ■  ipore. 
Bpomoaon),  t  moriag  ipon  fnmubed  with  cOk 

or  liiiratila  procewes. 
artiR,  Mine  u  Ca/«ar. 
8(4UAJtfA,  ft  Kate  i  alio  tpplied  to  bruit  on  the 

fceeptecle  of  Corapotite,  to  bmcu  in  the  Inflo- 

Ktceooe  of  Ajueatifenc,  and  to  the  lodicula  of 

GruMi. 
BqtiAMoaE,  corered  with  icalri. 
8QUAaRo«E,  co«cr«d  with  jiroccAftn  ipreading  at 

right  anylea  or  in  a  irrcaur  degree. 
8tacb^-8  and  Btachya,  io  Greek  wordi  li^if; 

a  tpike. 
QtAMXJt,  the  male  orpu  of  the  flower,  fonned  hy 

attiilk  ui  &UBient  and  the  anther  containing 

pollen. 
STjUdJNATi  ind   STAJMiNiriiu^tTa.  applied  to  a 

Di«)c  (lover,  or  to  planti  bearing  male  flowers. 
Btamixohium,  an  abortive  ■tamea. 
Bta.^daiu),  »Kiue  u  )Vxi//i(m. 
Btkixatk  or  8TBixinjiiH.  arranged  like  a  itar. 
SmuoMATA.  cflU  itnLfiDg  naked  tporei:  alio 

cellular  fllnmenu  brurioK  fpermatia  and  itylo* 

iporea,  in  the  Spcmiogunca  aod   Pjcnido  of 

Lichen  I. 
RTKRit.R,  male  flowen  not  bearing  fruit 
HriCHiMJL.     pod-Uke      receptadea     containing 

tpoft-t. 
Bnciioi'ti,  at  the  terminntjon  of  wordi  meaoi 

a  row,  «•  diMtifhous,  in  two  ruwi. 
SnoiiA.  the  upper  cillubtr  &eiTt*liug  portion  of 

the  piitil,  uncovered  wiih  epidcrmit;  Stti^mmtic, 

brlon^ng  t«  the  fLJ{;ma. 
Btui L'LCB,  a  uting,  kpplied  to  flinging  batn  wiih 

an  irritating  eerretion  it  the  baae. 
Stipi,  the  ttem  of  falm*  and  of  Trrc-frmi ;  alio 

applied  to  tlie  lUlk  of  fcro-frondft,  and  to  tlie 

ttalk  bearing  the  piteui  in  Ag&riei. 
BrmL,  a  fmall  leaflet  at  the  base  of  the  pinna 

or  pinnnlea  of  compound  leaves. 
8nPiTATK,  tupporteti  on  a  ttalk. 
STirTTLABT.   applied   to    or^ani  oecnpying   tha 

place  of  itipule*,  such  ai  tritdrili. 
ftmn.'LATX.  nimitlitd  witb  mpulei. 
BriPDix.  leaflet  Ht  the  base  of  other  learea,  har- 

Inc  a  lateral  poiitioo,  and  more  or  lr«i  chanift'd 

ttUicr  in  torai  or  teitnrc. 
Btoloh,  a  lacker,  nt  tinl  aerial,  and  then  lura- 

iag  downwards  and  rocitiup. 
STOLoNirEHOca,  hnving  creeping  runoera  wMeh 

root  at  the  joints. 
Stool,  ■  plant  from  which  layers  are  propsgatrd, 

by  benoing  down  the  branches  so  ss  to  root  tn 

the  soil. 
OroMATta  and  Stomata.  openings  in  the  cpider- 

inia  of  plants,  especially  \n  the  leaves. 
SnuufOTLATiUj,  contracted  and  expanded  irregn- 

larly. 
Bnuv-tasAmi.  same  as  Ugahtt;  linear,  or  about' 

•tx  times  as  long  as  broad. 
Stria,  a  n»rmw  line  or  mark. 
bTiUATXD,  marked  by  itieaka  or  itrls. 


BrBtoom,  oDverotl  wHh  roogU  iiTco^.  BdjireMcU 

hairs. 
STBOBJLUfl,  a  cone,  spplied  to  tlie  fruit  of  Kirs 

OS  well  as  to  that  of  the  Hop. 
Stropriolk,  a  sort  of  aril  or  swelling  on  Iho 

■urface  of  a  seed. 
Struma,  a  eeUUur  swelling  at  the  point  whcM 

a  leaflet  joins  the  midnb ;  ulso  a  swelling  b»' 

low  the  sporangium  of  Mutsn. 
Stukmk.  having  a  tolt  of  hairs. 
ftm.R,  the  htalk  ioterpoaed  between  the  amy 

■nd  the  stigma. 
9ttu)pod,  an  epig>nons  disk  seen  at  the  bote  of 

the  stylts  of  t  niliellilerv. 
8rY  LoeroftK,  a  spore-like  body  borne  on  a  stcrigma 

or  celmlar  stalk,  ui  the  Pyrmdes  o(  Lichens. 
HnaiLiiDu^  banng  a  corky  tcitsre. 

SlTBlCULUK,  tame  OS  HufOtkalimt. 

StrsTKBRAVflAii. under  ground, tame  as  ffyft^mt. 
HmvuLTUt  ahspctl  like  a  codhlcr's  awL 
&i7Cx:L8t)B,  abrupt,  as  it  were  cut  off,  same  at 

Fremont. 
Su^rrRtiTiooaK,  haiing  th«  charuton  of  an  an- 

dershmb. 
SuLCATB,  furrowed  or  grooved. 
SupKRiOR,  applied  to  the  cvary  when  frte  or  not 

adherent  to  the  calyx  ;  to  the  catyi  rhen  il  is 

ndherent  to  the  o«^ry ;  to  the  part  of  a  flower 

placed  neat  the  axil. 
BiTPERvoLUTc  OT  fiuputvoLtnTVS,  a  Itt/  rolled 

upon  itself  in  Tematinn. 
SuncuLua,  a  sucker,  a  slioot  thrown  off  ander> 

Krouud,  aod  only  rcotuiif  at  Its  base. 
Su8PEN[>eD,  applied   to  an  ovule  which  hantra 

from  a  point  a  little  below  tbt  apex  of  the 

ovary. 
SusFENBOR,  the  cord  which  suspends  the  embryo, 

and  ia  attached  to  the  radicle  in  the  young 

eUte. 
BlTTtJRAL,  applied  to  that  kind  of  dehiseeoce 

which  takes  place  at  the  sutures  of  the  (run. 
BtrnTRX,  the  port  where  separate  orffsos  unite, 

or  where  the  edges  of  a  foUted  orpin  adhere ; 

the  ramtral  tnturt  of  the  ovary  is  that  nest  llie 

centre  of  the  flower  -,  the  doraal  imturt  com- 

apoods  to  the  mulnb. 
Bvooyua,  a  multiple  or  polygyiKBcial  ■acculcnt 

hollow  fruit,  as  in  the  rig. 
BrxMrrRY,  appNed  to  the  flower,  has  refcrenee 

to  the  porta  b<-ing  of  the  same  ntuiber,  or 

innltiplci  ur  each  uther. 
8ti>,  in  composition  nieuns  united. 
BniAltTBBBOLTS,  anthers  united. 
BrKAKTHOa,  flowers  united  together, 
Bthcarpoub,  rarpela  nnited  so  as  to  form  on* 

ovary  or  pistil. 
Br}ioirNUloi-B.  same  as  SynamtkercmM. 
BYNOCunsATR,  stipulcs  uniting  together  on  the 

opposite  sule  of  the  aau  from  the  leaf. 

TArHRKKcnvKA,  pitted  resaela,  nunc  ai  &MA*> 

ffVurAvM'*. 

TAr-RijuT,  root  descending  deeply  in  a  taperiog 

undivided  manner. 
Taxonumk.  phnnples  of  the  claaatflration  of 

plants. 
Tbohkiv.  the  second  covering  of  the  seed,  called 

also  Endrf  Intra. 
Tkumkmta,  scales  protecting  Luik. 
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Tbra>  V  of  noiutroiitiei  ind  mor- 

I'KRci  >  t  Mat  of  the  cmilc,  formin;  the 

Co*cniii;  of  til'-  rtntrml  uucltas. 
Tnicrc  itearlT  cjUiidnnLl,  tonicwlmt  tapering 

inlo  X  v<Ty  floD limited  cone.  tUc  tFuiBVene  icc- 

tioa  urtii'ly  circular. 
TcHX^RV,  pjirt^  Amnrcd  in  Ihiret. 
TuiXATK,  oooipoiuid  Icuvcf  composed  of  three 


,  the  outer  cormng  of  the  aced;   Mme 

^ply  it  to  the  covcnnp  taken  cuUrctivelf. 
TcfrtCDLATE.  not  hHvtiiK  tvo  obloD)^  tuberculcs. 
Trriu.  m  Greek  wurdi  lour;  in  L*ua  Qmrntmrvr 

TrrfUkDVNAMoua.   fonr  long  atamena  and  two 

short,  aa  in  Cnidfrrm 
TicniAiiDsoia    or    TinitAOoxu^    having     four 

•inirlet.  the  face*  bcini;;  coavox 
TeTBA«;>'Nous.  haTing  four  rArprl»  or  fvur  »»3rle« 
lErftAMEnot^fC  comjtuacd  nf  ftiiir  parts  ;  i  Auwcr 

ii  Irtramcrnua  when  its  enrciupui  are  in  foun, 

or  multiplva  of  that  nutiiher. 
TnTRAKPnoue,  havin^c  fonr  atatncna. 
Tirnu.lTErun'9,  having  four  winir«. 
TkTHAgutTRouft,  having  four  oaglea,  the  fitcea 

(iciop  njlicavt. 
Tf-mAAr-t^riK.  a  germJQAtingr  boJr  in  Algc  com- 

^Kisrti  uf  funr  8pore-HkK  ccUa ,  but  ala^i  applied 

to  lh(rtr  rf  tlirc!-  re IIb. 
Terr  \  ■  ■  ■  i^'  fnur  locnlomenla. 

Tiur  -  ru  of  the  floml  eurelopc  in- 

aei<  uto  the  receptacle  of  Ifanla- 

DIUS. 

ThalaxT'B.  the  retvptade  of  the  flower,  or  the 

put  of  the  peduncle  mtu  wliich  the  Sural  organs 

arc  ioaerted. 
TiiALLOQENs  or  TBALLOPfiTTSB,  plants  prodoc- 

uig  a  thallut. 
TuALLtTB,  cellular  expanaion  in  Urhciis  and  other 

Cryptogams,  bmring  (be  rmrdftration. 
TilBCA.  aporantcium  or   apore-cuac    cootajntni' 

spares. 
I  TitBCAFfloas.  a  stalk  snpporting  the  oranr. 
TiteoAsroiiot'a,  applied  to  Kungi  which   haTe 

ihe  «pori>*  in  (Ixrir. 
TiiKUAT.  the  onficp  uf  n  ^niopetalous  flower. 
Tiivn^rfl,  n  sort  of  pnnicJr,  lu  form  hkc  a  buncf' 

of  gniprs.  the  m(ti>rr«ccrice  bong  nuxed. 
TtviiLLiis,  the  5out)K  r<iihrvunic  aiis. 
Tuisr.,  ts  rqunl'to  l.d4^l  metres  or  6.3i)4&9  F.ng- 

lish  frcL 
TowEXTiKtK,  corered  with   cottony,   entanirted 

puhetcenee  oillod  lommffim. 
TonvvotOL.  prcaentin^  suceranTe  mnndrd  swelt- 

iD\.-s,  as  iu  tlie  mouiliform  pods  of  soma  Cnin- 

l-no. 
TbituM.  another  name  for  thalanns;  sometimes 

Hpplled  to  A  niuek  dcrelopcd  Uialamos,  %n  iu 

N'  luiiibium. 
TltAeiiais,  a  name  for  spiral  Teasels. 
I  TiuturKronrxA,  ti»ue  compotcd  of  spiral  tcs- 

TiunimiuTiow,    the   exhulatioo  of  fluids    bj 

Iciivri.  tc. 
Tuns,  thre*;  Tnra,  Ihricc,  in  compoaitioD  TV*. 
IntAnr.LFiiova,  itaraens  uoitMl  in  three  bwdtea 

by  tlinr  fltDinrnU. 


TuiAVouukA,  harteftliivti 

Tjut-ifmoMor%  dtrlial  i 

liiNheheft. 
TittorxYjivs,  farmed  bf  1 

m-i!  riTTtcls. 

.ft.ha«tef  ihffwIoNf  pm/lBw^m. 

I    ^:.!l.■^r^rK.  httTing  Ifarvc  tM<ll 

TRirAKi<ir».  in  thnsa  nrwu,  %mkm§  Ife  Of*  ^ 

rrcti"n« 
Taint  al«r4l«Mi4BBt»An»««- 

btar 


-W*i#iwkMe 


tin 

ten-..    . 

ii  piH^t.iut^ir-r.!  ..;^i* 
Tnu-i*\ynvti.,  having  tLtt9 

COttTft 

Tniiv.- 
Tttu- 
TFiit    . 

TniMrt'.'.'  *    .■'pnip..sr0  nftllffWpaflit* 

/...r<T  hu  lU  enrvlopoa  tn  Um*« 

tlirrp. 

ff 

Tki<! 


acyclic  An*  f^lka. 

«ir««rti  -- 


■ifirtiif 


Trjc- 
Tru-i 


Tuir 


Tatr 


Ihrrc    tteg'#»,    X%f 


tliire  ttlMi    «lfldC«  )m  •  IBM 
4.  a  MOM  far  Uw  «te«*«t«. 

I'lCMiaa  Ihril  UU  lli»  WaliiA 

>  i-kcMd  udcrfra«a4  itta  m  (to 

,  tlw  otoDm  root  «r  I 


TtrvKimv*,  applM  to  note  in  tlm  ftar«  ^  ^te> 

emirs 
Toari 

Tvin  • 

late  '• 

form. 
Tr^ftTTP,  ftpptlrt!  tft  %  »mTb  fvrtmA  If  n» 


up- 


I'll. 


to  «b«  mndsr  i«tfti  sT  *• 


•  rn>,  applied  Co  s 
,  Hbich  ta  aouirwbai 


■  ■• 


■   'H 

Irui.i  itii  un.lrrjpouii'l  »l»ni.  w  in 

Tvi'K.  the  p*rtt4XX  nynrnHlatiam  m 

thiug. 
Ttpical,  appUed  to  %  tyriiwa  V 

ncully  tlur  dMracSsMtattf  lAa 
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Cmtxu  mflflrmrence  in  irhicb  nnmennu  lUlked 

no<«-<ni  wiM  frum  onr.  point. 
Chbcixulb,  a  •mall  unibri,  tren  in   the  rom- 

ponnd  unibcll*t«  Qtmeri  o(  ni>iD]r  U mlitlUfcnr. 
liJiBiucAix,  fixed  to  a  ttalk  by  «  puiat  lo  the 

centre. 
tTiCBiucca,  the  hiltun  or  hnf  of  n  seed. 
tlMBO.  ■  comcfti  proluliemnce  un  a  tuifare. 
tJM»OKATR.  iDUuii.  with  a  prujtttin];  point  inttif 

cmtre,  like  the  bosi  of  nn  niint-ut  bIiU'M. 
UMBKAOuurcBocs,  ui  tUc  fuHu  of  an  expanded 

BmbreUa. 
UvoiirATS,  prcmded  with  an  uncus  or  booked 


DvDKCUi,  cleren,  in  Greek  Kntieea. 

UwoctBk  clsw.  the  narrow  cd  port  of  a  petal ;  ncL 

a  prtal  ii  CjJU-d  Vnyt-irmiAl*. 
Vvi.  iti  cuniptMitiun  one  mwu  na  Greek  Mono. 
UKtreixuLAB,conipo»cdof  a  ■lUglecrcU,  ai  aooie 

CmLAiiiiAU  amngod  on  one  aide,  or  titrnfld  to 

on'  tjtif . 
r  ■  ':  >vtD^  a  single  heutut  or  rarity. 

V  a  viiigle  (Lex,  applied  to  plnnts 

I  Ltc  male  Rtid  li-maJc  flower*. 

LiucF.ui.Mi..   unt-bh:iped,  Hptilied  to  a  icnmopc- 

taloui  ^'loliuliir  O'ruUa,  witii  a  namjw  opcuiUfC- 
CaniLATi:.  blarkriu'd. 
Utrillf.,  a  name  for  a  tbin>valled  cell,  or  for  fe 

Uladur.r-likc  ruvrrni{^. 
Utuiculus,  ipplird  to  a  kind  of  frutt  tike  the 

aebeite,  but  «ith  un  indited  rcTermv;  al»(i  l>< 

tbc  perautent  cuoHucol  penpine  or  Carcx ;  in 

Alpip  Hpplied  to  a  looae  cellular  cuveupu  cuu- 

taiuing  apuica. 

Taoiva.  tbeath,  lower  khcalbing  portion  of  ionie 

leaver. 
\AtAJECVUk,  an  intrrral  between  the  riba  on  tbr 

inut  oi  L'nibclliferv. 
TAX.VATC,  opening  by  valT».  like  tlio  bftrt*  uf 

certain  aeed-vcwelt,  wblcb  teparate  ■ttfiredgra 

of  the  cariM-l*. 
VaLtatb   ^ttvatios  and  Vkilvatiojc,  when 

leave*  in  (be  flower-bud  and  lc'«r-l)ud  ore  ap 

piled  (o  r«t-b  *'thiT  by  their  niHrgms  uuly. 
TaLVis.  Uir   porlmni  winch   irparatc  id   aomc 

drbitcciit  rapttilcs.     A  mmir  alau  givm  t»  tbe 

partt  «if  (he  flo«rr  nf  pn*ftr». 
VAJKrt'LAh  Tii?i(  R.  e<>iiip<if(d  of  ipiral   tCftRi-li 

ant]  Utcir  nuKltdrntioni. 
VAfcironM  TinUK.  iniuc  at  Datttd  Wfiiett, 
Vsssa.  bundle*  of  vrweli  in  leaves. 
VBB4ni.  veil,  tbc  cellular  i<jveniig  of  the  gill*  of 

M  Acnrf^  Ib  Ua  cvl|  itAic. 


Vm,tmwoD«,  barinf  a  rrWety  uppeaninre. 
Vksatios,  tlie  nrriinffcnient  of  tlie  Trtn». 
Vkkthai^  applied  to  thr  part  of  the  c<rpel  whieb 

i»  ri'Mt  tlti-  aii*. 
VrvTKiL'U«c,  iwi-lUnz  nocqaally  oti  one  aide. 
Vermicular,  abnpi^  Ukc  a  worm. 
VEfiXATiON,  tbe  arrangeaicnt  of  the  leavca  m  the 

bnd. 
VEnRDOOsc,  cmrered  with  wart-hka  axereacencet- 
Vkraatile.  applied   to  nn  anther  which  ii   Nt- 

tachrU  by  one  nniat  of  ita  Wick  to  the  Alanicnt, 

ami  lienct:  i>  tctt  easily  rvoed  nbuut. 
VtRTiciL,  n  wh  jrl    iiiuii  iirrantfrU  oppoaite  t*i 

e»clt  other  it  the  3:ime  levt-l.  or,  in  olhrr  worda. 

in  n  circle  round  ao  aiia.    Tbc  part*  are  wd 

tn  be  I'erlieiiUtt. 
ViniTiciiXAinTR,  A  filUe  whorl,  formed  of  Iwo 

nearly  waiile  cynict  placed  in  the  aitlaof  o^ 

posite  l<n>M,  (1*  In  TVml-nrttlf . 
Ve^icm  .         ■  iiirid*. 

Voafcr.'  ••*. 

Vexii.i  V  ,   iiiiti  tbr  Tei- 

illuni    lA    IuIiJmi   uvf-r  iiir  ir.ii<  r  purta  nf   ika 

(Irtwcr 
VniiLi.rM.  n'nmlird  th**  npperof  p«*tOTior  peUl 

of  a  [!   ; 
VlCI.Vl  1  r.  fic  JroMt. 

YiLU'i  .It  tuura, audbartiiie 

a  w<« 
Vin«A  1 !  ■  ^  <ifU\  like  a  wand. 

Vi.m;<n  ,.r  binUlime. 

VnrLi.i'A.  it!«'  ciiir>rj«-»ac  when  penifltxnt    tn 

LitL-  aeed, 
ViiTwC,  cctli  or  clnratc  (nbes  conUinwg  oU   in 

the  pericarp  nf  L'mbellifrrie. 
VrviPAnova,  planta  prodticuiii;  leaf<bnd*  In  place 

of  fruit 
V(>t.uRii.r.  twiniiiff.  a  itcin  or  tendril  twining 

nmnd  othrr  plnnts. 
VoLVA.  wrapper,  the  or^n  wbidi  fmrlosra  the 

parts  of  intcUficalion  m  tome  l^nngi  a  liirtr 

jonag  italc. 

WnORLKD.  name  »h  VtrtitiUntt. 
WiKiin,  'he  rwti  |iitrr\l  p^tnli  o(  n  pnpilinnaeeotta 
llowcr,  or  the  broad  Hut  edj;i:  of  iny  orgaa. 

XAxntoFirTLi*  yellowcolonrinir matter  tn  planM. 
XAJiTMoa.  vi'llow,  ID  oompoaition  JIaaMo 
Xvux.Akroca.  fruit  wbieb  becovMn  bard  nnd 
wtiody. 

ZoosiNiRK,  tt  moring  tpore  prorided  with  cUla  ; 

cnllrd  «lio  Z^MHptrm  and  Sf^otaU. 
ZuoTuxcA,  a  cell  containiat  ft  •povatcooU. 
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TniAivLOOV,  itnilj  of  DWiutrotiUei  and  inor- 

pUuUifical  cbaiiKct. 
TnunvB.  fcbe  ibira  coat  of  the  omle,  funmng  tlie 

ccneriDg  of  the  cculral  tiaclfu». 
Tkkeix,  iinirlv   rAlindnral,  Mjnicwlutt  Uperiog 

tolo  a  vrry  riouvritcd  cone,  Uic  traoirDTK  kc- 

tton  ueuciy  circular. 
TEBKAnv,  pjirts  Nmncrd  id  threM. 
TtKNATE,  cuDipuuiul  Icuvca  composed  of  tlinw 

TesTA.  Ilic  oii»*T  cfrreriny  of  the  Mod;   «>ino 

apply  it  to  the  ccrcnn^  taken  collectively. 
Tc-rTicuukTB,  ruot  huTuie  two  oblong  tubcrcales. 
Tktha,  in  Greek  wonU  lour;  in  Latin  Qmrntf  or 

Qttiijri. 
TcniAUmfJLKOua.   four  long  ftamens  and  two 

titurl,  at  in  Cnidfc-i  a 
Tan-fuouNiiUti    or    Tlthagonal,    having    fuar 

MnglftA.  the  fncea  be:nir  caovvx. 
TcTiuiiVsous.  hnriue  I'ouf  r^rjtrU  or  four  a'Tlct 
1  crKJvucitoL'a.  com)»osrd  of  four  pa/ts  ;  a  fluver 

IS  trlnuncrout  «hru  ui  cnrciupca  an:  in  fuuri, 

or  muitiplvi  ufthut  Dumber. 
TKTRAJfiinots,  havm;r  four  sLamrna- 
1  LTRA-iTEttova.  faaviii(E  fourwinfc*. 
TKnuQui-.itLot'a,  Lanug  four  anglei,  the  bcea 

Uetni:  ruiioaTt. 
lVnt.^Mt*Hf ,  a  genuinnting  bodv  in  Algv  com- 

Uiisril  uf  lour  Bporr-like  ccUi.  oat  aU>i  applied 

to  IhiHc  of  thrrc  cell*. 
TerR\TiiKCAU  Iiav^hc  four  lomlamenla. 
TiUL.iMin4>R*.u  part*  of  the  tloral  ruTclop*  m. 

terlrtl  AcparauJy  lutu  the  recrptadc  of  tbiiia- 

moa. 
THALAJcro,  the  rocrptaclo  of  thr  flower,  or  the 

part  ol  the  pcduudc  inUi  w  Uich  the  floral  organi 

arc  intcrtru. 
TitAtxuuicxs  or  TBAXXnriiYTn,  planta  prodoc* 

lug  a  tballiia. 
ToAixuo,  rcUular  expaniion  in  IJt-hcns  and  uther 

Cryploganii.  brnnug  (hr  fructiAcutJon. 
Trbua.  aporangiom  or  «pare-c«ac    rontaining 


orury. 
ivUicn 


hare 


TMBOAiwoaiK,  a  italk  lupporUng  the 
TuBCAsroBOoa,  applied  lo  Fungi  i 

(tic  fporr*  in  ihi-(«. 
Throat,  tlie  onlirr  of  u  crunopetalons  flower. 
Tifvitsi^a,  a  aurt  of  pnmcic,  in  form  hke  a  Imneh 

of  grapca,  the  inflomccncv  being  nuxwL 
Tinuxoo,  the  tihuic  oubrTonto  axia. 
TuisE.  ia  eoual'to  l.SiMH  metre* or  «.d9a8  Kng- 

luhfect. 
ToMKimw^  corered  with   cottoojr,   entaoirlcd 

pubaaenee  eatlpd  tomntum. 
TuiiuuiUL  prnmtlin^  aurcraiiTC  nmnded  twetl- 

iucf.  &■  iu  tlie  nioiuiifurm  podi  of  loao  Cnici 

TbftinL  asothcr  name  for  thalamna;  aomrttmes 

applied  lo  a  much  developed  thalaniui,  aa  in 

n>-lambiaia. 
Tdaoiikj:,  a  naine  for  apiral  vnaela. 
TnAt'HLMcuTMA.  titsue  cutupoMd  ot  nittX  tta- 

•ela.  ^ 

THAxupiRAnoN,   tlie   uhalatioa  of  flaldv   by 

Infcvea,  lie. 
Tnri^  tliroci  Twa.  Uiriw,  ia  Mwtpodttoa  TVt. 
TniAlMEU'iiotTa,  atameiM  naitrd  in  three  buuUca 

by  thor  fllanienta. 
TiUAMtJftoua.  having  three  itamcna. 


Tnu2foiTiaj^1uTfa(tknengt«,tlwfl 

il»t. 
Tiuciiorraiiov^  ditidid  i 

brsnchea. 
TitioxTcoca,  fbrmed  by  tlim  cU«Cif  i 

ouii  carpels. 
TiucuffTATr,  three-ribbed,  rfhs  (Von  tb«  I 
TuicusriDATK.  having  time  too(  | 

piilra. 
Till  i> '  WTATt.  having  three  tc«lk. 
TairAfUMt  ti.  in  three  roue,  l<iD4iiiig  tm  thrm  d^ 

rccii<'n% 
TiUTi-  ^  iliTid<«l  tato Uff«« I 

tn  ■<•  nu4<ll«. 

Tkii  ^rK,  sanHti 

^^  '  rmMT  off  a« 

tl<  ''^l«;«|M 

t«^r.  Mtd  tWOIMtMla 

ij  f.lH'l-lir'H'lf-'f-   In'l.-ff 

Thiouwols,  Uviitg  three  aiiglra.  the  (k«»ktt| 

con*tTi 
Twr-  '  f  tn»ela  «r  lllltM flyba 

Till'  [  tirt of  tPttirlB. 

Till  I  ,  I.MTilann^^a 

TiUMKiu'i. n,  r-iiup-**"-*]  ot  Uirr* parta { « A 
^mtr  luu  Ita  euvetoptf*  In  tliLr««  4 

three. 
Tnivcnrra.  having  ibm  ribs  i 

fhiiu  lbs  base. 
Tni«Kr-!*ntn.   n  «rt*n<^  pmdtirfng-  I 


Tun 
Tun 


'4/  IkrMtaM 


■  '<U  Inf  <nik  (teMT 

iiii»r    -"■         — 

•J. 


luicc  lima  dlrUM  li  •  1 


iVKlMCkta. 


Tmi 

nil  : 

T»i: 

II. > 
TBI 

lie 

Tiu. 
Tnnn^  I 

nwnttrr 
TR'ii'iKMrRKW,  %  iwfM  im  tW 
Thovotv,  tomiuciaf  tbni 

Otr  cDtt 
TuntA,  dnipitaiai  tan  Ik*  Ik* 
I'vuta,  *  tltikin«4 

piiUtO. 

TriiKMcru,  tk< twaDoiraal of  •■■■  kmrtM 

OrrUdt. 
TfBituit%  tfpUfd  lo  not*  la  tk*  bra  rf  M» 

rtilf*. 

n'pn«l  U  Ik*  Ttfin  WMk  <i  Ito 

.  ix-niAra^  WfifSiA  M  ■  ■■■■» 
i4i<:  cvjniiu,  wbuli  u  (oianrWI  ~i*Blir  c  u 
form. 
TT'vi"4Tn..  (DiilM  u  »  kalk  mtmat  t*  M* 
■      :      ..  iheihtMa. 
'nm  al  %  tifL 
>  >i  eurmrf  vtdl  «*y**  a^  ly 

lI'Mii  nn  linUcrrTunail  llMD.  V  IA  kHMM^ 

T>n.  Ike  prtftci  rtpri— titkm  m  Umi  m- 

Tmc4t,  applM  I*  ■  i 
Btnll;  the  durMCaWuarik*  nnn^gfc 
1  tpcctn  OT 
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tJlcarv  iaflomreitce  in  vhirh  nnmrrooi  ilalkcd 

Auwrn  wiM  f^om  nnr  puiiii.. 
ITmbclxulx  ft  •ni&Jl  umbet,  iccn  in  the  cotti' 

pound  umbellate  flower*  of  raitnjr  UmWllifmr. 
UMBU.ICHX,  txtd  Ui  a  italk  bj  a  poiat  in  Uic 

centre. 
Umbiucts,  the  hilnm  or  bur  uf  n  ttred. 
17x00.  ft  conirftl  protuWrancr  on  «  iurfacc 
Dmboiiiatr,  roiiud,  vitb  a  pnijerttDi;  point  in  Uie 

crnuc,  like  the  bott  of  an  Hncitiii  iLicM. 
UMBUAOUurftftouH,  in  ttie  form  of  an  cipandrd 

uinbreUa. 
XJiroiVATK,  provided  with  an  mtnu  or  hooked 

pfvccai. 
CvDKCUi,  eleren,  in  Greek  En<ifat. 
UKOt'tft.  claw,  llie  daitom  ril  purt  of  a  petal  -,  tucU 

n  petal  t»  CiJIed  L'nyHincaif. 
Uxi,  in  rompoaition  one.  tonic  n»  Grvek  Mono. 
lJificeLLLLAJt,compo«ed  ul  a  ctuglccell,  as  aome 

UxiUArERaL,  ftmn|ed  on  one  aide,  or  tamed  to 

<tnr  kiUc. 
CfnLoci'LAR,  barinp  a  lingte  tocutus  or  rarity. 
UxisiiXL'Ai^  of  ft  anigle  sex,  applied  to  plants 

hanng  arpjmite  male  and  female  flowert. 
UmcKOLATK.  um-sliuped,  applied  t<i  a  prniopi!- 

talotu  glubular  mruUa,  witit  a  duitow  opcniu^. 
CnruaTC.  blackened. 
iJTKicLK,  a  name  for  a  Uua>walled  cell,  or  for  a 

bladuer-like  eurmuf;. 
UTnicuLUB,  applii^  to  a  kind  of  frntt  ttkc  ihr 

arht-ni",  but  witli  un  iuAnteil  corrnnir;  nlw  to 

the  peniflleDt  cuulluent  pcntrone  6f  Canrx  -,  ui 

Aifc»  applied  to  a  looio  cclluiur  eairs>opo  oou- 

tuiuiui;  •puief. 

Vaoixa.  aheath,  lower  ahtalhing  portion  of  soinr 

leaves. 
VALi£<'ULa,  an  interrsl  between  the  riba  on  the 

inut  oi  tnibillttrrte. 
Vaj-vatt,  opening  by  Tulvra,  lite  the  wirti  or 

eertaiu  ■ci-d-vcascls,  wblch  separate  si  tocedgrs 

of  the  ryrprls. 
Valvate  JtKiiv'ATiojr  and  VrjurATiow,  when 

leaves  ui  tbc  flower-bud  aitd  lof-lmd  nrc  ap- 
plied to  earh  uUicr  by  their  margins  only. 
VjJ.rE».  the  purtioDt  which  stparate  in  some 

dehiareut  capsules.    A  muuc  aiao  given  to  the 

parta  of  the  Vo%  er  of  gnksaea. 
Vakxilah  TiKsLC  composed  of  apiral  tcvbcIs 

■nd  Uictr  mod  I  heat  tons. 
VaaiKiRM  tmbuk.  sftine  as  />ottei  9auU. 
Vfti>^.  btuidJca  of  TtaseJs  tn  U^rra 
VmLVH,  veil,  the  eetlalar  tovmng  of  the  giUi  of 

an  Agaric,  ta  iu  eaxl]  ftate. 


VcLi'Ti^oua,  harin?  a  velvety  appmmiirc. 
Vkxatiom,  the  iirrwfii^rntcut  ol  the  Vi-tn*. 
Vektkai,  applied  to  the  part  of  the  carpel  which 

la  next  ihe  ams 
VcvTfUooaK,  swclUnv  nneqiullr  on  one  aide. 
Vermicular,  ahaped  Uke  a  worm. 
Vejucatiun,  tbc  arrangeoicnl  of  tha  leaves  in  the 

hud. 
VcRRDCOSB.  CrtTcred  with  wart-hko  etcreaceueea. 
Vkrsatilt.,  applied   to  nii   aittlier  which  is   mI> 
tftched  by  one  noiat  of  its  tkick  to  the  flhiment, 
and  hcncc  is  very  easily  tu'ned  NtHiut: 
Verticiu  0  wh'irl.  purts  arruri>,n:d  unpotite  \o 
cuch  iitbrr  at  the  sniur  tctct.  ttr,  iti  ottiiT  words, 
in  a  cirelr  roniid  on  axis,    'i'tu:  ports  are  said 
t*j  Ik  I  erliaiUtt. 
VcnilcitUASTKR,  a  f.ijie  whorl,  funned  of  (wi> 
nearly  sessilu  cymes  placed  In  the  axils  of  up- 
(Wkitu  lea«r«,  at  iii  I>nul-iii'ttle. 
Vr»icLK,  lUiKthrr  nnmo  fur  a  cell  or  atrtcle. 
\  BRKLo,  tubes  with  eiuacd  exlremtties, 
Vexiixarv,  npidied  to  oaaliTattou  when  tbc  rcx- 
illum   is  fulucd  otct  tlte  other  parta  uf  lh« 
flower - 
VrxiLLUM.  stnnilnrd.  the  npperor  p(>sU.Tinr  pf Ul 

of  a  papilioD'urcuus  floMrr 
VmiNTI.  Iwroty  ;  tiime  us  (ircek  Imsi. 
ViLLOL'a,  rotrred  with  long  sivft  baira.ajid  bavin;; 

ft  woolly  appcEinmre. 
ViRUATK,  lung  and  stmirht  like  ft  wantl. 
ViitOfCH,  clMiaaiy,  like  bird-Ume. 
ViTtXLirB.  the  embryo-sac  when  persitteml    in 

til.*  seed. 
VirrvK,  ccUi  or  elavate  tuhti  eoatniniftg  oil  in 

the  pericarp  of  Umbcllifem. 
ViviPAPOus,  plaatft  prodoctuic  leaf-btkds  In  pUre 

uf  fruit 
VoLt/uUT,  twining,  n  itea  or  teiMlril  twiaiBf 

muitd  other  plants. 
Vui.VA,  wrapper,  the  or;^  wbidi  rnclosra  iho 
parts  of  Imctificalion  id  sumo  tmi\g\  in  tjt»lr 
joung  stale. 

Wrorlcd,  same  aa  T*9ti*U\aU. 
WtKoa,  the  two  Uteral  petals  of  n  pnpHlonftBBoUM 
Aowcr,  or  the  broad  Hal  edge  of  any  ( 


XaxTHOFiirrj..  yeHowcohmrinpnuUtfr  in  plants. 
XAyriioa^  y-llow.  Ip  eoBipoaltioo  Xmntho 
XYUocARroon,  frvit  wbieb  Wuoira  bard  wiil 
wiiody. 

Zooerofut  ■  mnring  apore  provided  with  pUI*  . 

callnl  also  X»Q*pfrm  and  SpgnnU. 
ZooTsacuu  •  eeU  «OBUiiilBg  •  tperwitoztdiL 
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Annnlated  mot 11 

Aitonsces 7+4 

Anterior.  >pp)lcd  to  puts 

of  the  flower M7 

Anthemli- 917 

Anther !»»,«« 

.colourof 418 

,  covering*  of. 403 

.  il?h'.»«cence  of 410 

- — — ,  <leTelo[imcnt  of.. ..  404 

— ,  form  of  lobes  oC . .  409 

,  unton  of 417 

Antherice«e 1077 

Aulhcridiam 427,  49-i 

AnthesU,  opening  of  ilie 

flowers SS4 

Anthocarpoos S38,  U6 

Anthodlnm 338 

Antliotalli 314 

AnIlerU loa 

Antln* 4U 

Antlrrhlnldec tM 

Amitrop«l 303 

AT>eii«pvrmle 303 

.-^  jH'talous fl47 

AplivlUnthen 1n77 

AlHsrue 888 

Aplillsr 451 

Aplralsr 380 

Aplrnlme ti% 

Apocarpous 484.  333 

Apocrnaccie M4 

A|>npn7FM IIU 

Aimthcrla.... 1119 

AppendlcuUr orteana.....    37 

Ap]>'!Udlculat« 883,  SM 

Apple 8»« 

Appreaaed  haJra 30 

Agnatic  plants 1183 

Aqulfollaceie 334 

Aqntlariacea 1003 

Amblne  303 

Arac-cie JOOS 

Arallaoeat 3M 

AnucarU lOM 

AnuKvltei 1130 

Ar1w)re«cent 38 

Arbor-vitas 1043 

AriMitus  MI 

ArcIicRonlmn  403 

AiThll list 

ArclluRl 013 

Ari'loiUpliylaa Kll 

AlUlaia 338 

Art*. 1083 

Arerlnec IM3 

Arnel  343 

Aliunde 331,  333 

Artllns Ml 

Arines 1093 

Arista,    an  awn,    as    In 

itraaaea 1093 

Artstale 1039 

Arl«oloclilaec« 10113 

AmierU  »<7 

Arnica »U 

Amotto  family 73« 

Arracacha  890 

Atrow-mot  1034 

,  Brailllan  1018 

,  tpnrlotia 1048,  lii«3  | 

ArtanMie .vsn 

AnemlaU »\"l  ^ 

Arttvliaka «» 


Artlclioke.  Jerusalem ....  917 

ArtlflcW  Sj-stoin 71J 

Artocarpea! 1019 

Aasrabacca 1010 

Aaarum  1010 

Ascendlnjt  orale 471 

Asohcrson  on  Crto((neala    33 

Ascldlo 134 

A-clcplailaccx 913 

Ascomycrtea II W 

Ascas 449.  1119 

Ash 941 

Ashes  of  plants 3» 

Bean,  Pea,  and 

Rye-Oraas 333 

Oats «.! 

Wheat Ml 

Asparairex 1071 

Aqianifnu 1073 

Aspen li»4 

Aspho<lelcj! lOTJ 

Asrtafaitlda 891 

AsicraccjB  910 

Asters.  Rciflonof 1133 

Astrmffalni WO 

Atheraspermscese  .,,....,1017 

Atrscteuchyma 3 

Atrlplex  397 

Atropa 331 

Atropla 931 

AtioKMii*  'ir  iitrnpat 433 


^  7»3 

AlUK-uU 973 

Anrlcniatc 130 

Autumn  Croats. .„ tOBO 

Avellano 338 

Avenla 141 

Avocado  Tear 3N 

Axe^ahaped UO 

Axial SOf 

Axil 13P 

Axlle 440,  «3( 

Axillary  140,  130 

Axis,  ascending 70 

,  de^-eodlng 113 

.floral 133 

Arotc,  source  of  713 

Axotlscd  matter  In  plants  111 

,  Fnducta  310 

Axalea 3*7 

Balm)-wood 8U 

Harca  330 

Baccate 330 

Balanopliof  aw« 1041 

BalaiisM M3 

BaliD m 

BalmofOllead 8W 

Balaam,  borstlog  of  seed- 
Teasel  IT 

family SI3 

ofCopalra 881 

of  Pern 330 

ofTolB »•« 

ofUmlr) "1 

Balsamace* !•> 

Balsatninaceia '*: 

BAlaaniodendroo >- 

Balaams .': 

^T&Vn  tin 

\  ^axwivi  Vn?k 

%a&uutt,'rs^ttnk«\ AXMk 


Bao*.k<TTTU  A<laa. 

BankaU  

Baainui 
Bao6*t> 
B>rb«l. 

Barlwd 
Bark 

.Calavla 

-.^.t  AsiM41an»«f 
— «in<d«WI*sll 

.  s^ttrs13M  as 

layrnef 

Bark-teMd 

Bark,  PenttlaB.... 
.fislsa - 

,f#T«» 

Barter 


c 


BantiMt. 
Banrosi  i 
BaalCaM 
BaaM,« 
BasMa 


atr-ijoni 


Bean 

isssr.: 
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ASuliJ  or  •baillc 6ui 

AbbrerUtioit>t 7LS 

Abemtlon  ipIienrsL I** 

ctu'oauitic.  ..riM>5 

Able* UHd 

Abietlnea luu 

.  Region  of llO'i 

AbnnnnAl 131 

Abottlon  or  non-develop- 
ment  il3» 

'AlnorpUon   of  flulili  by 

pltnu U3 

luorgmnic 

mattan ■  ^1 

AucU 1J7,  8.V.' 

AcuOumB 970 

Aautbiyllnni  _ 971 

Aesnttam —  i>71 

Acaulen. $S 

AcdlnutUIng  of  plut*. . .  1172 

AoCTeaceoL 307 

Arcumbent 601 

Aeer*oeB— (HU 

AclueniiuD Ml 

AehUmTdeoui Sil,  MS 

Achly» ll-JD 

Aehru 837 

AchromaOe ISOS 

Aclcolar luO 

Actda,  Orgsnlc. SM 

Aclnullbniu.  100 

Adnoi,  oneofthe  dl\iilon« 
of  Uie  fhilt  of  tbe  Kui>- 

berry.* M5 

Aconluor Aeonliln*.....  lid 

Aeonltum 740 

ACOTCB 1091 

Aconi*  CaUiniH 1093 

Acoty  lcdane> 51)0.  ll"4 

AootyledonuA  Alcm,  71^  l&i,  107 

Acnmphtbryd 7-W 

AonbtTs IIM 

Acracarpt. Illu 

Aaetvait tlOi 

AcrOKCOOUllteni.  71,  lOi,  107 

Aomcens,  reign  of 11S5 

Acli*- 7S» 

Actinenchym«« 6 

Arulel 67 

Acuinlunte l&O 

Ad>m'9  Neolle 11178 

AdMnitiinU »  7H4 

Ad'ierent lull,  4UI 

Adiiekiun  of  Or;;an» fU'i 

Ad-.ile IGO,  408 

Adjiienti  liJUlA CO 


AdrenUhout  leef-lnids...  IM 

ror.ts l'.4 

AenalMem 70 

leave* 13* 

£>enliu. eu7 

.SrtlTallon 3M 

iElhloplan  Lily 1003 

Affinity 701,  1147 

Affamon* 889 

AKuriou n-H,  lli« 

AKatliotea  Clilrayia 919 

Agaves. 107'i 

Ageaoftreea 71),  Gii 

Arsliulnatlon  of  cclU 1,1 

AjiereCBtc Ml 

AfIKre(,'ato  finita 638 

Aliceili SI 

Alr-planta ..Ml,  Vil 

Akee  fruit. :...  8U7 

Alabaitnit 364 

Aln , .179 

Alaniclaeeap. B«4 

Albumen 687,  68S 

Albumlnoua 687 

Alburnum 78 

Alder lOM 

Algal 11S7 

,  bow  to preparo  ....U28 

AlKaraba-beao. 891 

Allamaeu 1068 

AlkaloUU 321 

Alkanet 969 

AlllcB! „1077 

AlllKator  pear. 094 

Allium 1078 

•illaplco. 86- 

.Carolina 8M 

Almond 866 

Aloe,  American 1073 

Aloe* 1078 

Aloea-wood 1003 

Alolnea: .1077 

Alovila. sua 

Alpine  travelling. im 

AUtnnf 778 

AlimlHcn 768 

AMrVmeriew 1071 

AllllIU 783 

Alternate.. 170 

AltluffUoeie.. intu 

Alumina  In  the  toll JM 

A  madou 1 12.< 

Araanlu 1134 

Aroaranthaeoa 084 

Amaryllldacaa 107!) 

Amentifera ..>... 1033 


Amentnin I.T-TT  jfci 

American  cowallp  la  Dode- 

eaibeon m 

Aniomum. lOflS 

A  mmonU,  source  of  Dltro- 

KCn US 

Ammonlacal  Uqnor,  aa  a 

manure M8 

AmmonUc«Imanare&....  949 

Aramonlaenia Ml 

AmniM 4«3,0M 

Amniotic  aae 604 

Ampelldes SIS 

Ampbiblooa  planta USS 

Amphibrya lOW 

Amphlffamje  or   Autphl- 

gens: 1118 

Amphltropal 4«g,  «« 

Ample:ilcaul 13S 

Ampulla   130,104 

Amrgdalea! 864 

Amygdallne 310,  86* 

AmTridacea 844 

,  Itexiun  of.. 1166 

Anacardlacea 84S 

Anacychu 117 

AnagaUls 97B 

Analogy IMT 

Analyala  of  will 33S 

Aoamlrta 747 

Ananaa  I07S 

Anatomy,  vegetable I 

Anatropal 4<7.  B84 

Aiutropona  4it7 

AmIIra UO 

Androecinm MO 

Androphore Mi 

Anemonoa TM 

Anetbum MS 

Anfractoow Wt 

Angelica 8S0 

Anglenctayma   3S 

Aagluapennie Ml 

Anglaapcnnoaa 57S 

Angloepcrraa.   reign  of  IIBH 

Angttftueptue..... iMi 

Angnatun  or  Aogoatsra 

bark 838 

,  Falae WT 

Anlie   8si-i 

Anlaoatemonoos 3^i 

Annual (01,713 

Annular  cella 11 

-   Teaaela S6 

Annnlarla 118< 

Annulate  fema llutf 
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Biplnnstiputite 14T 

Birch  103S 

Binl-Ume 899 

Blrtl-pepper 901 

BlrthirortfiunHy 1009 

BlKult-rooC 1(178 

Bliiort 991 

Blternde IM 

Bitter- Almond BU 

Bitter- Apple  87a 

BIttCT-Swcct   981 

BlvnlvulM  tiHl 

Blxec  7iifl 

Black-Alder   Ml 

Bllck-Brrnny ia.VJ 

Bla<1der-iiui   B39 

Bladdcr-Scnnu 830 

BUddcr-vort 978 

BlMleofluf 139 

Blui  chine 300,890 

BlctHng  »«7 

Bllgh: r«3.  IIM 

Blood-root 1071 

Boards  for  pressing  ;ilAnt&ISS7 
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Inoritanlc  Elemciita 306 

,  ubular 

Tlewof 931 

Inorganic    matlera,    how 

abtorbed 930 
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Irrltablllly 8M 

Irriuble  hair* M 

Irrlianthalre U 

Iron  In  plant*. 198 

lron-w(HMl tn 

laochelmonil 1188 
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Monochlsmyiica) 980 

Monoclilamyilraoa 3^1 
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